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nologies  to  allow  Badger  AAP  to  meet  anticipated  NPDES  limits. 

The  program  was  begun  with  a  literature  review  of  physical/chemical  and  biological  treatment 
technologies  which  led  to  the  selection  of  biological  oxidation  as  the  candidate  technology 
for  further  study. v  However,  due  to  the  fact  that  a  paucity  of  information  existed  on  bio¬ 
logical  treatment  of\ball  powder  wastewater,  it  was  decided  that  the  first  phase  of  this  task 
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//18  (continued)  :  •  Aerobic  Biological  Oxidation  •  Diphenylamine  Pollutants  •  Dibutyl- 

phthalate  Pollutants  •  n-Nitrosodiphenylamine  Pollutants 


//19  (continued)  :  would  be  a  laboratory  study  whereby  the  two  general  classes  of  biological 
treatment  systems  (fixed  film  and  suspended  growth)  could  be  evaluated.  The  laboratory  tests  "J 
were  performed  during  February  and  March  of  1987,  and  the  results  showed  that  while  both  the  ] 
rotating  biological  contactors  (fixed  film)  and  activated  sludge  (suspended  growth)  units  met 
the  anticipated  NPDES  requirements  of  45  mg/L  for  BOD  and  detection  limits  (2.5  ug/L)  for  DBP 
the  RBCs  seemed  incapable  of  meeting  the  requirement  of  detection  limits  (1.9  ug/L)  for  DPA. 

The  activated  sludge  units  did  not  remove  DPA  to  detection  limits  either,  but  the  trend  in 
these  units  was  towards  complete  DPA  removal  as  the  biomass  became  acclimated,  whereas  the 

RBCs'  removal  efficiency  of  the  NDPA  did  not  appear  to  change  with  acclimation. 

Based  on  the  results  of  the  laboratory  study,  we  recommended  that  two  types  of  activated 
sludge  systems  with  low  food-t£>-mass  (F:M)  ratios,  extended  aeration  and  SBR,  be  tested  on  a  j 
pilot-scale  at  Badger  AAP.  Extended  aeration  was  selected  because  It  is  the  most  prevalent  1  j 

form  of  activated  sludge  operated  at  a  low  F:M  ratio.  The  SBR  was  chosen  even  though  it  is  | 

not  as  prevalent  as  extended  aeration,  because  it  offers  greater  operating  flexibility  so  as  !> 
to  accommodate  varying  wastewater  feed  rates  and  better  control  the  anoxic  period  for  the  "\ 
removal  of  nitraces.  The  objectives  of  the  pilot  program  were  twofold:  1)  to  determine  the 
ability  of  the  candidate  biological  oxidation  system  to  produce  a  treated  wastewater  stream  I 
capacle  of  meeting  NPDES  requirements;  and  2)  to  develop  preliminary  design  criteria  for  use  j 
in  the  ultimate  engineering,  design,  and  costing  of  a  full-scale  system.  ^  I 

To  meet  the  objectives,  a  test  plan  was  developed  and  testing  was  performed  over  a  period  of  1 
eight  months.  During  that  period,  each  of  the  two  systems  was  operated  for  approximately 
four  months  using  actual  wastewater  that  was  generated  in  Badger  AAP's  pilot  ball  powder  i 

facilities.  The  wastewater  was  produced  in  a  manner  consistent  with  production  in  the  full-  I 
scale  ball  powder  lines  with  the  exception  that  nitroglycerin  (NG)  was  not  added  in  the  coatii  j, 
phase.  The  reason  for  omitting  NG  was  to  allow  the  wastewater  samples  to  be  shipped  by  air  tv 
the  USATHAMA  certified  laboratory  in  Salt  Lake  City,  Utah.  The  omission  of  NC  from  the  waste-i 
water  was  not  felt  to  change  the  toxicity  or  biodegradability  of  the  wastewater  because  it  wa: 
predicted  to  be  in  low  concentration  (approximately  8  mg/L).  u" 

1 

Results  and  Conclusions:  Pilot  test  results  have  indicated  that  both  of  the  systems  invest!-  1 
gated  are  capable  of  meeting  anticipated  NPDES  requirements  (BOD,  TSS,  and  NO3-N) ,  including  - 
detection  limits  for  NDPA  and  DBP.  The  major  difference  between  the  two  systems  was  the  j 

optimum  F:M  ratios,  0.11  day~l  for  extended  aeration  and  0.14~1  for  SBR.  This  difference  in  I 
F:M  ratios  resulted  in  the  SBR  being  slightly  more  efficient  at  removing  organics.  ;  j 

In  addition  to  meeting  NPDES  requirements ,  neither  the  extended  aeration  nor  the  SBR  system  | 
was  difficult  to  operate  or  had  any  maintenance  problems  that  would  appear  to  be  of  concern  :  j 
in  a  full-scale  system.  However,  the  SBR  system  was  easier  to  operate  and  maintain,  due  to  ; 
the  fact  that  it  is  computer  controlled  and  operates  without  a  separate  clarifier. 

Based  on  the  results  of  the  pilot  test  program,  a  preliminary  design  was  developed  for  both 
systems.  The  most  notable  differences  between  these  two  systems  are:  j 

»  Extended  aeration  requires  a  30%  larger  reactor  volume  than  the  SBR;  1 

•  Extended  aeration  requires  two  3,750  ft2  clarifiers  while  the  SBR  requires  none;  and  | 

»  Extended  aeration  requires  nearly  25%  less  oxygen  than  the  SBR.  | 

The  conclusion  from  the  pilot  program  is  that  both  systems  are  capable  of  meeting  NDPES 
requirements;  therefore,  as  a  final  recommendation,  an  economic  analysis  of  both  the  extended 
aeration  and  SBR  biological  treatment  systems  should  be  performed  to  determine  if  either  system 
is  more  cost  effective.  I 

(continued  on  next  page)  j 
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Near  the  conclusion  of  the  pilot-scale  tests,  a  concern  was  raised  as  to  the  actual 
concentration  of  NG  in  the  wastewater  and  the  ability  of  a  biological  treatment  system  to 
handle  NG.  Therefore,  an  additional  phase  of  testing  with  NG  was  proposed  and,  subsequently, 
conducted.  The  results  from  the  NG  test  program  are  not  included  in  this  report  but  are 
included  in  a  companion  document  under  the  same  report  number  and  entitled,  "Ball  Powder 
Production  Wastewater  Pilot-Scale  Biodegradation  Support  Studies  -  with  Nitroglycerin." 
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TABLE  B.10  (CONTINUED) 

DPA  Results  for  Sequencing  Batch  Reactor  Without  Nitroglycerin 
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Br  =  Bottle  Broken  in  Transit 


DPA  Results  for  Sequencing  Batch  Reactor  Without  Nitroglycerin 


Source:  DataChem 
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TABLE  B.10  (CONTINUED) 

Change  in  DPA  During  Five  Day  Holding  Period 
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Phosphorous  Results  for  Sequencing  Batch  Reactor  Without  Nitroglycerin 
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Source:  Strand  Associates,  Inc. 


S04  Results  for  Sequencing  Batch  Reactor  Without  Nitroglycerin 
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TABLE  B.13 

Food-to-Mass  Ratios  for  Sequencing  Batch  Reactor  Without  Nitroglycerin 
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TABLE  B.13  (CONTINUED) 

Food-to-Mass  Ratios  for  Sequencing  Batch  Reactor  Without  Nitroglycerin 
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TABLE  B.14 

Ethyl  Acetate  Results  for  Sequencing  Batch  Reactor  wihtout  Nitroglycerin 
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Appendix  C 

Design  Of  Full-Scale  Biological  Wastewater 

Treatment  Plants 


MEMORANDUM 


To: 

A. 

A. 

Balasco 

cc: 

J. 

L. 

Mahannah  (USATHAMA) 

&. 

F. 

Machacek 

J. 

M. 

Ny strom 

From: 

R. 

C. 

Bowen 

Case  No. :  54151-10 

Data :  March  7,  1988 

Subject:  Desijrn  of  Full-Scale  Biological  Vastewater  Treatment  Plants 


BACKGROUND 

Currently,  one  objective  from  the  pilot-scale  testing  at  Badger  AAP  is  to 
prepare  design  criteria  that  can  be  used  in  the  engineering/design  of  a 
full-scale  biological  wastewater  treatment  system  for  handling  ball  powder 
propellant  wastewater.  The  design  criteria  will  be  derived  based  on  the 
results  of  over  eight  (8)  months  of  continuous  (round-the-clock) 
pilot-scale  testing.  On  the  basis  of  data  provided  by  Badger  AAP  personnel 
and  an  actual  characterization  of  the  wastewater  generated  in  Badger  AAP's 
pilot-scale  ball  powder  production  facility,  the  full-scale  treatment 
facility  %t  Badger  AAP  would  have  to  treat  a  hydraulic  load  of  1.0  to  3.0 
MGD  and  a  BOD  loading  of  10,000  to  20,000  lb  BOD/day  (inlet  BOD  of  800 
mg/1) .  The  source  of  the  majority  of  the  BOD  is  ethyl  acetate  and 
collagen.  The  ocher  constituents  that  would  be  of  major  concern  are: 
trace  amounts  of  diphenylamine  (DPA) ,  N-nitrosodiphenylauiine  (N-nitroso 
DPA) ,  dibutylphthalate  (DBP)  and  nitroglycerin  (NG) . 

During  our  In-Progress  Review  Meeting  at  Badger  Army  Ammunition  Plant  (AAP) 
on  February  4,  1988,  questions  were  raised  regarding  the  ability  to  design 
a  full-scale  (3.0  million  gal/day)  biological  wastewater  treatment  facility 
based  on  the  data  that  we  were  generating  in  the  pilot- scale  (40  to  80 
gal/day)  biological  wastewater  treatment  plant  at  Badger  AAP.  Some 
attendees  at  the  meeting  felt  that  scale-up  from  pilot  data  left  them  with 
an  uneasy  feeling.  Consequently,  we  were  requested,  by  USATHAMA  tc  contact 
both  vendors  and  actual  operators  of  biological  wastewater  treatment 
systems  to  obtain  information  from  them  concerning  scale-up  procedures  for 
actual  operating  facilities. 

OBJECTIVE 

To  alleviate  any  concerns  that  the  current  pilot- scale  test  results  and 
wastewater  characterization  may  not  be  sufficient  to  develop  full-scale 
design  criteria,  we  contacted  several  vendors  who  design  and  install 

dUfihll  and/or  sequencing  batch  reactors  (SBRs)  and 
asked  them  to  provide  us  with  a  list  of  biological  treatment  plants  that 
they  have  designed  and  constructed.  Ve  focused  on  both  of  these  activated 


AvthirDLfttle 


C-l 


MEMORANDUM 


Page  2 


sludge  systems,  since  they  are  the  two  that  we  are  actually  pilot-scale 
testing  at  Badger  AAP,  Based  on  these  lists,  we  selected  the  plants  that 
would  most  closely  represent  the  proposed  full-scale  treatment  plant  at 
Badger  AAP  (with  respect  to  hydraulic  loading,  BOD  loading,  type  BOD,  etc.) 
and  placed  calls  to  each  facility  to  discuss  any  operational  or  mechanical 
problems  that  they  had  experienced  and  what,  if  any,  pilot  or  laboratory 
studies  had  been  conducted  prior  to  the  full-scale  design.  A  summary  of 
the  telephone  survey  is  included  as  Attachment  A. 

RESULTS 

As  we  have  stated  previously,  the  biological  oxidation  ditch  is  a  more 
developed  technology  than  the  SBR,  and  this  proved  true  when  we  were 
identifying  treatment  facilities  to  contact.  The  majority  of  the  SBRs  that 
are  currently  in  operation  are  relatively  small  (0.1  to  0.5  MGD)  while  the 
biological  oxidation  ditches  have  capacities  from  0.1  to  23  MGD.  There  are 
several  larger  SBR  treatment  facilities,  in  the  2.0  to  6.0  MGD  range,  that 
are  under  construction,  but  to  date  we  could  locate  only  two  operational 
facilities  that  had  hydraulic  loadings  greater  than  or  equal  to  3.0  MGD 
(Table  1) . 

Sequencing  Batch  Reactors  (SBRs)  -  Current  operating  experience  at  the  SBR 
facilities  contacted  has  been  very  good  with  only  minor  problems  occurring 
during  startup.  These  startup  problems  have  been  quickly  remedied  by  the 
vendors  and  no  further  problems  have  been  reported.  The  ability  of  the 
SBRs  to  meet  design  removal  efficiencies  has  also  been  excellent.  Because 
the  SBR  technology  is  relatively  new,  most  of  the  facilities  that  we 
contacted  had  performed  laboratory  batch  tests  in  a  one  liter  reactor  prior 
to  designing  a  full-scale  system. 

The  two  SBR  facilities  that  are  most  similar  to  a  proposed  full-scale  SBR 
at  Badger  AAP  are  the  Brown  &  Williams  Tobacco  facility  in  Georgia  and  the 
Cow  Creek  Municipal  facility  in  Oklahoma.  The  SBR  at  Brown  &  Williams 
treats  a  small  waste  stream  of  approximately  0.5  MGD  that  has  a  very  high 
BOD  loading  of  12,500  lb  BOD/day.  The  BOD  loading  at  Brown  &  Williams  is 
similar  to  the  BOD  loading  that  is  expected  in  the  waste  stream  from  Badger 
AAP.  The  BOD  (3000  mg/1)  in  Brown  &  Williams  waste  stream  generally  arises 
from  extracted  carbohydrates  which  would  be  metabolized  in  a  similar  manner 
to  the  collagen  in  Badger  AAP's  waste  stream.  The  treatment  facility 
design  was  based  solely  on  the  anticipated  hydraulic  and  BOD  loading  of 
Brown  6i  Williams'  waste  streams  and  the  vendor's  experience  in  designing 
SBR  treatment  facilities;  neither  laboratory-  nor  pilot-scale  tests  were 
conducted.  To  date,  the  Brown  &  Williams  treatment  plant  has  experienced 
no  difficulty  in  meeting  the  design  removal  criteria. 

The  SBR  at  the  Cow  Creek  Municipal  facility  treats  approximately  3.0  MGD 
(design  capacity  of  6.0  MGD)  with  a  BOD  loading  of  8000  lb  BOD/day.  Cow 
Creek's  BOD  loading  is  lower  than  that  antiacipated  at  Badger  AAP,  but  the 
hydraulic  loading  is  similar;  therefore,  the  equipment  used  at  Cow  Creek 
would  be  similar  in  size  to  the  equipment  needed  at  Badger  AAP.  The 
mechanical  experience  at  Cow  Creek  has  been  excellent  implying  that  further 
pilot  testing  of  SBR a  for  the  reason  of  testing  the  reliability  of  the 
mechanical  systems  is  unnecessary.  In  addition,  the  performance  of  the  SBR 
has  been  excellent. 
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Biological  Oxidation  Ditches  -  Oxidation  ditches  were  more  common  than 
SBRs;  therefore,  we  were  able  to  limit  our  interviews  to  facilities  that 
would  closely  resemble  (in  size)  a  full-scale  system  at  Badger  AAP  (Table 
2).  The  facilities  that  we  contacted  had  no  problems  with  either  the 
mechanical  systems  or  their  ability  to  meet  design  removal  efficiencies.  In 
fact,  they  were  extremely  pleased  with  the  operation  of  the  systems  to 
date. 

Several  of  the  oxidation  ditches  have  BOD  loadings  (10,000  to  20,000  lb 
BOD/day)  in  the  predicted  range  of  Badger  AAF's  (20,000  lb  BOD/day)  and 
they  have  had  excellent  BOD  removal  efficiencies.  The  plant  that  treats 
the  waste  stream  most  closely  resembling  Badger  AAP's  is  the  Heineken 
Brewery  in  Holland.  Heineken  has  a  1.7  MGD  waste  stream  that  has  a  loading 
of  13,400  lb  BOD/day.  The  1000  mg/1  of  BOD  in  the  inlet  stream  is  mostly 
proteins,  starches  and  sugars  and  should  be  biologically  metabolized  in  a 
manner  similar  to  the  BOD  in  the  waste  stream  (800  mg/1)  at  Badger  AAP. 
Heineken's  oxidation  ditch  was  designed  by  the  vendor  based  on  Heineken's 
hydraulic  and  BOD  loadings  and  without  testing  the  wastewater  on  a 
laboratory-  or  pilot-scale.  Heineken  has  had  excellent  experience  with  the 
operation  and  removal  efficiencies  of  their  oxidation  ditch. 

The  mechanical  experiences  with  the  biological  oxidation  ditches  have  been 
as  good  as  the  operational  experiences.  All  the  facilities  that  we 
contacted  reported  having  had  only  minor  (or  no)  problems,  with  the 
equipment  in  the  oxidation  ditch.  Several  of  these  facilities  have 
equipment  of  a  similar  size  to  that  required  at  Badger  AAP. 

gQHSLV^IOMS 

In  general,  whan  speaking  with  the  vendors  about  scale-up,  they  felt  that 
they  could  design  either  an  SBR  or  a  biological  oxidation  ditch  that  would 
meet  required  removal  efficiencies  based  on  the  hydraulic  and  BOD  loadings 
without  performing  any  laboratory-  or  pilot- scale  testing.  They  did 
believe,  however,  that  pilot- scale  testing  was  beneficial  when  there  were 
constituents  in  the  waste  stream  that  had  to  be  removed  to  very  low  levels 
(e.g.,  DPA  and  DBP  in  the  case  of  ball  powder  production  wastewater).  In 
such  cases ,  they  were  of  the  opinion  that  a  5  to  10  yal/dav  system  was 
sufficient  to  generate  the  necessary  design  criteria  for  a  full-scale 
design.  Our  pilot-scale  system  at  Badger  AAP  operates  at  40  to  80  gal/dav. 

The  conclusions  that  can  be  drawn  from  our  telephone  survey  of  existing  SBR 
and  biological  oxidation  ditch  wastewater  treatment  facilities  are: 

1)  Most  SBRs  and  biological  oxidation  ditches  for  both  industrial  and 
municpal  wastewater  are  designed  based  on  the  vendors'  past 
experier.ee  with  waste  streams  of  similar  hydraulic  and  BOD 
loadings ; 

2)  Laboratory-  or  pilot-scale  tests  are  beneficial  in  designing 
systems  when  there  is  some  question  about  the  biodegradation  of 
certain  unusual  constituents  in  the  wastewater;  and 
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3)  SBRs  and  biological  oxidation  ditches  that  are  designed  based  on 
vendors'  experience  or  laboratory  tests  regularly  meet  their 
design  removal  efficiencies  with  few,  if  any,  mechanical  problems. 

Consequently,  we  conclude  the  pilot-scale  test  data  being  generated  at 
Badger  AAP  can  be  used  with  confidence  to  design  a  full-scale  biological 
wastewater  treatment  system  of  either  a  biological  oxidation  ditch  or  SBR 
design. 
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Summary  of  Telephone  Survey 
with 

Biological  Oxidation  Treatment  Facility  Personnel 


Arthur  D  Little 


TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 


Name  of  User:  A.L.  Scrub  Co. 

Name  of  Person  Contacted:  Mr.  Collins  Tel:  (901)  885-9144 


Information  Needed  on  Treatment  Systems 

e  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Sequencing  batch  reactor 

e  Name  of  Vendor: 

Transfield 

e  Design  capacity  of  treatment  plant: 

5.3  MGD 

e  Any  unusual  removal  criteria  (NO^,  toxic  compound,  etc.): 
Detergents  and  cornstarch 

e  Type  of  wastewater  treated: 

40%  industrial  and  60%  municipal 

e  Design  basis  for  scale-up  of  treatment  plant  (lab-  or 
pilot-scale  testing) 

'"Vendor  experience  and  review  of  similar  plants 

e  Year  constructed: 

1984 

•  Year  started: 

June,  1986 

e  Current  capacity  of  treatment  plant  (both  hydraulic  and 
BOD  loading) : 

4.5  to  6  MGD 
123  mg/1  BOD 
6,100  lb  BOD/day 

e  Plant  operating  experience 

equipment  related: 

They  had  minor  equipment  problems  requiring  adjustments  during 
startup  but  have  had  no  mechanical  problems  since  that  time. 

ability  to  meet  design  criteria: 

The  facility's  effluent  has  met  the  permit  requirements  every 
month  since  the  completion  of  startup. 


AvthirD  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 

Name  of  User:  Brown  and  Williams  Tobacco  Co. 

Name  of  Person  Contacted:  Bob  Walcott  Tel:  (912)  743-0561 


Information  .Needed  on  Treatment  Systems 

•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Sequencing  batch  reactor 

e  Name  of  Vendor: 

Aqua  Aerobic 

•  Design  capacity  of  treatment  plant: 

0.5  MGD 

e  Any  unusual  removal  criteria  (NO,,  toxic  compound,  etc.): 

None 

•  Type  of  wastewater  treated: 

Process  water  (dust,  sugars,  etc.) 

e  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 
testing) : 

None 

e  Year  constructed: 

1986 

•  Year  started: 

February,  1987 

•  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

0.5  MGD 

3000  mg/1  BOD 

12,500  lb  BOD/day 

e  Plant  operating  experience 

equipment  related: 

They  have  had  minor  problems  with  the  aerators, 
ability  to  meet  design  criteria: 

The  system  meets  permit  requirements  at  present,  but  due  to  low 
influent  flows  it  Is  only  operating  at  one  half  of  its  design 
loadings . 


ArthirD  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 


Name  of  User:  Cow  Creek,  OK 

Name  of  Person  Contacted:  Al  Erskine  Tel:  (405)  691-2537 


Information  Needed  on  Treatment. Systems 

•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Sequencing  batch  reactor 

e  Name  of  Vendor: 

Jet  Tech 

e  Design  capacity  of  treatment  plant: 

6.0  MGD 

•  Any  unusual  removal  criteria  (NO,,  toxic  compound,  etc.): 

None  J 

•  Type  of  wastewater  treated: 

Municipal 

•  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 
tasting) : 

Vendor  experience 

•  Year  constructed: 

1985-1986 

•  Year  started: 

July.  1986 

•  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) d: 

2.5-3  MGD 
110-160  ag/1  BOD 
8,000  lb  BOD/day 


•  Plant  operating  experience 
-  equipment  related: 

When  the  system  was  first  started  there  was  a  problem  with  the 
decanters.  They  were  repaired  under  warranty.  There  have  been 
no  problems  since  that  time. 

ability  to  meet  design  criteria: 

The  operator  chinks  the  system  is  the  greatest  treatment  system 
he  has  ever  seen.  The  system  easily  meets  all  permit 

ArtlurDLittE  '"'1 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 

Name  of  User:  Town  of  Harrah,  OK 

Name  of  Person  Contacted:  Larry  Bradley  Tel:  (405)  454-2806 


Iuf.9irmaU<m.llg.s.4fid.-<?.n  J&sftaasnL-  S.Y.s.t.smg, 

•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Sequencing  batch  reactor 

•  Name  of  Vendor: 

Jet  Tech 

•  Design  capacity  of  treatment  plant: 

0.375  MGD 

•  Any  unusual  removal  criteria  (NO_,  toxic  compound,  etc.): 

None 

•  Type  of  wastewater  treated' 

Municipal 

•  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 
testing) : 

Vendor  experience 

•  Year  constructed: 

1986-1987 

e  Year  started: 

June,  1987 

e  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

0.2  MGD 

200  mg/1  inlet  BOD 
625  lb  BOD/day 

•  Plant  operating  experience 

equipment  related: 

No  problems 

ability  to  meet  design  criteria: 

System  meets  permit  requirements.  To  date,  influent  upsets  do 
not  disrupt  the  system  from  meeting  effluent  requirements. 


Aithir  D  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 

Name  of  User:  J.H.  Montgomery  Mill,  SC 

Name  of  Person  Contacted:  Lester  Eldge  Tel:  (803)  461-2281 


•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Sequencing  batch  reactor 

•  Name  of  Vendor: 

Aqua  Aerobic 

•  Design  capacity  of  treatment  plant: 

0 . 2  MGD 

•  Any  unusual  removal  criteria  (NO, ,  toxic  compound,  etc.): 

Dye  operation  waste 
High  alkalinity 
High  salt. 

40  Color  units  maximum  discharge 

•  Type  of  wastewater  treated: 

Dye  operation 

•  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot- scale 
testing) : 

Designed  plant  based  on  BOD 
sample  and  vendor  experience. 

•  Year  constructed: 

1987-1988 

e  Year  started: 

Under  construction 

e  Anticipated  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

0.2  MGD 

1800  reg/1  BOD 

3,000  lb  BOD/day 

e  Flant  operating  experience 

equipment  related: 

Aqua  Aerobic  has  been  slow  on  equipment  delivery. 

ability  to  meet  design  criteria: 

The  plant  has  not  started  operation. 

r*«tlurD  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 

Name  of  User:  Johnson  County  Industrial  Airport ,  KS 

Name  of  Person  Contacted:  Frank  Farnsworth  Tel:  (913)  782-5335 


Information  Needed  on  Treatment  Systems 

•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Sequencing  batch  reactor 

•  Name  of  Vendor: 

Jet  Tech 

•  Design  capacity  of  treatment  plant: 

0.25  MGD 

Any  unusual  removal  criteria  (NO,,  toxic  compound,  etc.): 

None 

•  Type  of  wastewater  treated: 

Industrial  with  grease  and  detergents  from  margarine  plant 
and  municipal. 

•  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 

testing) : 

Vendor  experience 

•  Year  constructed: 

1984-1985 

•  Year  started: 

September,  1985 

•  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

0.3  MGD 

250  lb  BOD/day 

•  Plant  operating  experience 

equipment  related: 

No  problems 

ability  to  meet  design  criteria: 

System  meets  permit  requirements  but  will  have  to  be  expanded  to 
meet  new  anticipated  higher  loadings. 


Arthir  D  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 


Name  of  User:  Ructer's  Dairy,  PA 

Name  of  Person  Contacted:  Don  Maulks  Tel:  (717)  848-9827 


•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Sequencing  batch  reactor 

e  Name  of  Vendor  : 

Aqua  Aerobic 

•  Design  capacity  of  treatment  plant: 

0.1  MGD 

e  Any  unusual  removal  criteria  (NO,,  toxic  compound,  etc.): 

None  J 

e  Type  of  wastewater  treated: 

Dairy  (whey  and  grease) 

•  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 
testing) : 

Vendor  experience 

•  Year  constructed: 

1987 

e  Year  startod: 

December,  1987  ' 

«  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

0.1  MGD 

4000  tag/1  BOD 

3,300  lb  BOD/day 

•  Plant  operating  experience 

equipment  related: 

No  problems 

ability  to  meet  design  criteria: 

Plant  has  not  started  due  to  frozen  ground  and  frozen 
lines . 


ArthirD  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 


Name  of  User:  Ashland,  KY 

Name  of  Person  Contacted:  Jim  Smith  Tel:  (606)  237-201 


Information  .Needed  on  Treatment  Systems 

•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Extended  aeration 

e  Name  of  Vendor: 

EIMCO  Carrousel 

e  Design  capacity  of  treatment  plant: 

11.0  MGD 

e  Any  unusual  removal  criteria  (N0^ ,  toxic  compound,  etc.): 

Hydrogen  sulfide  and  sulfates'5 

e  Type  of  wastewater  treated: 

50%  Coke  plant  and  50%  municipal 

e  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 
testing) : 

Laboratory  tests  and  vendor  experience 

•  Year  constructed: 

1930-1982 

e  Year  started: 

1982 

•  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

4.5  MGD 

250-300  mg/1  BOD 
11,200  lb  BOD/day 

•  Plant  operating  experience 

equipment  related: 

No  problems 

ability  to  meet  design  criteria: 

The  system  meets  permit  requirements  easily,  and  the  operator 
is  very  satisfied  with  the  operation  of  the  system. 


Arthir  P  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 

Name  of  User:  Brigham  City,  UT 

Name  of  Person  Contacced:  John  Adams  Tel:  (801)  734-2001 


Information-Needed  on  Treatment  Systems 

•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Extended  aeration 

•  Name  of  Vendor: 

EIMCO  Carrousel 

•  Design  capacity  of  treatment  plant: 

4.0  MGD 

•  Any  unusual  removal  criteria  (NO-,  toxic  compound,  etc.): 

None 

•  Type  of  wastewater  treated: 

Municipal 

•  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 
testing) : 

Review  of  similar  plant's  operation  in  South  Valley,  UT  and 
vendor  experience. 

•  Year  constructed: 

1985-1987 

•  Year  started: 

September,  1987 

•  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

4-6  MGD 

216  mg/1  BOD 

10,800  lb  BOD/day 

•  Plant  operat?.ng  experience 

equipment  related: 

No  problems 

ability  to  meet  design  criteria: 

The  systems  meets  permit  requirements  under  all  conditions. 


ArthirD  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 


Name  of  User:  Campbeilsville  Water  Company,  KY 

Name  of  Person  Contacted:  Steve  Scags  Tel:  (502)  465-8376 


Information  Needed  on  Treatment  Systems 

t  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Extended  aeration 

•  Name  of  Vendor: 

EIMCO  Carrousel 

e  Design  capacity  of  treatment  plant: 

4.2  MGD 

•  Any  unusual  removal  criteria  (NO,,  toxic  compound,  etc..): 

Color  treatment  using  Super  Chlorination  (20  mg/1  Cl 
feed) 

e  Type  of  wastewater  treated: 

50%  municipal  waste  and  50%  industrial 

e  Design  basis  for  scale-up  of  treatment;  plant  (lab-  or  pilot- scale 
testing) : 

Vendor  experience  and  was  first  in  the  Country 

•  Year  constructed: 

1977 

e  Year  started: 

January,  1979 

•  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

4.2  MGD 

300  mg/1  BOD 

10,500  lb  BOD/day 

«  Plant  operating  experience 

equipment  related: 

No  problems 

ability  to  meet  design  criteria: 

The  system  meets  permit  requirements  but  had  a  problem  with 
filamentous  bacteria  due  to  industrial  waste. 


Arlhir  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 


Name  of  User:  Corbin  Wastewater  Treatment  Plant,  KY 

Name  of  Person  Contacted:  Luke  Muncie  Tel:  (606)  528-4040 


In£Q.rmatlglL..lfe£ded„..on  Treatment  Systems 

•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Extended  aeration 

•  Name  of  Vendor: 

EIHCQ  Carrousel 

•  Design  capacity  of  treatment  plant: 

4 . 5  MGD 

m  Any  unusual  removal  criteria  (NO, ,  toxic  compound,  etc.): 

None 

•  Type  of  wastewater  treated: 

80%  municipal  and  20%  industrial 

•  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 
testing) : 

Vendor  experience 

e  Year  constructed: 

1982 

•  Year  started: 

1982 

•  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

2-2.5  MGD 
200  mg/1  BOD 
4,200  lb  BOD/day 

•  Plant  operating  experience 
-  equipment  related: 

No  operational  problems  and  minimum  maintenance  required, 
ability  to  meet  design  criteria: 

This  is  the  best  system  in  the  area.  It  meets  all  permit 
requirements  continuously. 


Aithir  D  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 


Name  of  User:  Dover  Township,  PA 

Name  of  Person  Contacted:  Burton  Curry  Tel:  (717)  846-4614 


Information  Needed  on  Treatment  Systems 

•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Extended  aeration 

•  Name  of  Vendor: 

EIMCO  Carrousel 

•  Design  capacity  of  treatment  plant: 

3.5  MGD 

e  Any  unusual  removal  criteria  (NO^,  toxic  compound,  etc.): 

95%  municipal  and  5%  industrial 

e  Type  of  wastewater  treated: 

Municipal 

•  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 
testing) : 

Vendor  experience 

•  Year  constructed: 

1986-1986 

•  Year  started: 

June,  1987 

•  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

3-5  MGD 

124  mg/1  BOD 

3600  lb  BOD/day 

•  Plant  operating  experience 

equipment  related: 

The  plant  has  had  no  problems  with  the  equipment,  but  it 
developed  cracks  in  the  concrete  ditches  that  had  to  be  repaired 
after  startup. 

ability  to  meet  design  criteria: 

The  plant  easily  meets  permit  requirements,  and  the  operator  is 
very  impressed  with  the  process . 


Artfur  P  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 


Name  of  User:  Gunnison,  Co. 

Name  of  Person  Contacted:  Brett  Spore  Tel:  (303)  641-6416 

Information  Needed  on  Treatment  Systems 

•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Extended  aeration 

e  Name  of  Vendor: 

EIMCO  Carrousel 

e  Design  capacity  of  treatment  plant: 

6.3  MGD 

e  Any  unusual  removal  criteria  (NO_,  toxic  compound,  etc.): 

None 

e  Type  of  wastewater  treated: 

Municipal 

e  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 
testing) : 

Vendor  experience 

e  Year  constructed: 

1985 

e  Year  started: 

August,  1987 

e  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

4.2  MGD 

100-250  mg/1  BOD 
13,400  lb  BOD/day 

e  Plant  operating  experience 

equipment  related: 

No  problems  encountered  to  date. 

ability  to  meet  design  criteria: 

The  system  has  worked  very  well  and  meets  all  of  its  permit 
requirements . 


ArthirD  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 


Name  of  User:  Heineken,  N.V. ,  Holland 

Name  of  Person  Contacted:  Mr.  Keijhoug  Tel:  011-31-20-709111 


Information  Needed  on  Treatment  Systems 

•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Extended  aeration 

•  Name  of  Vendor: 

EIMCO  Carrousel 

•  Design  capacity  of  treatment  plant: 

1.7  MGD 

•  Any  unusual  removal  criteria  (NO^,  toxic  compound,  etc.): 

Protein,  starch  and  sugar 

•  Type  of  wastewater  treated: 

Brewery 

•  Design  basis  for  scale-up  of  treatment  plant  (lab-  or 
pilot-scale  testing): 

Vendor  experience 

•  Year  constructed: 

1972-1974 

•  Year  started: 

1974 

•  Current  capacity  of  treatment  plant  (both  hydraulic  and 
BOD  loading) : 

1.7  MGD 

1,000  mg/1  BOD 
14,300  lb  BOD/day 

•  Plant  operating  experience 

equipment  related: 

No  problems 

ability  to  meet  design  criteria: 

The  system  meets  all  permit  requirements,  and  the  operator 
drinks  the  effluent  once  or  twice  a  week. 


Aithir  E>  Little 


C-2 1 


TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 


Name  of  User:  Orem,  UT 

Name  of  Person  Contacted:  Keith  Scott  TeL:  (801)  224-7117 


InfcrmaslQii  HaiBtf^.jm-Tx^asiULJaaiana 

•  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Extended  aeration 

•  Name  of  Vendor: 

EIMCO  Carrousel 

•  Design  capacity  of  treatment  plant: 

6 . 7  MGD 

•  Any  unusual  removal  criteria  (NO^,  toxic  compound,  etc.): 

Pretreatment  to  control  toxics  and  NH_ 

J 

•  Type  of  wastewater  treated: 

Municipal 

•  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 
testing) : 

Vendor  experience 

•  Year  constructed: 

1986 

•  Year  started: 

May,  1987 

•  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

6.7  MGD 
156  ppm  BOD 
8,700  lb  BOD/day 

•  Plant  operating  experience 

equipment  related: 

The  plant  operation  has  been  excellent  with  no  maintenance 
problems . 

ability  to  meet  design  criteria: 

The  plant  meets  the  permit  requirements  easily  and 
aLmost  runs  itself. 


ArthirD  Little 
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TELEPHONE  CONVERSATION  WITH  USER  OF 
BIOLOGICAL  OXIDATION  TREATMENT  FACILITY 

Name  of  User:  South  Valley,  UT 

Name  of  Person  Contacted:  Willey  DeVault  Tel:  (801)  566-7711 


Information  Needed  on  Treatment  SaaSflBft 

e  Type  of  treatment  plant  (extended  aeration  or  SBR) : 

Extended  aeration 

e  Name  of  Vendor: 

EIMCO  Carrousel 

e  Design  capacity  of  treatment  plant: 

12.8  MGD 

e  Any  unusual  removal  criteria  (NO-,  toxic  compound,  etc.): 

None 

e  Type  of  wastewater  treated: 

Municipal  with  minor  industries  including  a  semi-conductor  and  a 
dog  food  manufacturer. 

e  Design  basis  for  scale-up  of  treatment  plant  (lab-  or  pilot-scale 
testing) : 

Vender  experience 

e  Year  constructed: 

1984-1985 

e  Year  started; 

October,  1985 

e  Current  capacity  of  treatment  plant  (both  hydraulic  and  BOD 
loading) : 

8-12  MGD 
169  ug/1  BOD 
18,000  lb  BOD/day 

e  Plant  operating  experience 

equipment  related: 

One  gear  box  failed  during  startup  and  was  repaired  under 
warranty 

ability  to  meet  design  criteria: 

Very  good  performance;  meets  the  permit  requirements 
continuously. 
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1.0 


During  this  pilot  test  program,  both  influent  and  effluent  water 
samples  were  taken  from  the  biological  reactor  for  analyses.  In 
addition,  a  limited  number  of  biological  sludge  samples  were  analyzed. 
Three  laboratories  performed  the  analyses  on  these  samples. 

Conventional  parameters  (e.g.,  BOD,  COD,  NH3-N,  Total-P,  SO^)  were 
analyzed  by  Strand  Associates  (Madison,  Wisconsin);  DPA,  DBP  and 
Nitrate  plus  Nitrite  (N)  analyses  were  performed  by  DataChem  (Salt  Lake 
City,  Utah);  and  ethyl  acetate  analyses  (EA)  were  performed  at  the 
Badger  AAP  Laboratory. 

2 . 0  Analytes  and  Analytical  Procedures 

The  analytes  and  analytical  procedures  used  in  this  program  are 
summarized  in  Table  1.  DataChem  performed  analyses  of  diphenylamine 
(DPA) ,  dibutylphthalate  (DBP)  and  nitrate  according  to  USATHAMA 
certified  procedures  (USATHAMA  QA  Program,  December  1985,  2nd  edition, 
March  1987).  DataChem  Certification  USATHAMA  Method  Numbers  are  given 
in  Table  1.  The  analyte  of  interest,  n-Nitrosodiphenylamine ,  was  iiot 
directly  analyzed  since  it  converts  to  diphenylamine  during  the 
analysis  process.  Thus,  results  throughout  this  report  were  given  as 
diphenylamine  (DPA)  concentrations  which  represent  the  sum  total  of 
N-nitrosodiphenylamine  and  diphenylamine  in  the  samples. 

3 . 0  Quality  Control  Samples 

Strand  Associates 


The  analytical  results  of  two  types  of  quality  control  samples  were 
monitored  to  check  the  quality  of  data  produced  by  Strand  Associates 
during  the  conduct  of  their  analytical  program.  The  first  represented 
quality  control  samples  internally  generated  by  Strand  Associates.  The 
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TABLE  1 


analytes  and  analytical  procedures 


Analvte 

Procedure'*' 

Laboratorv 

Ammonia-N  (NH3-N) 

Method  350.2 

Strand 

Total  Kjeldal  Nitrogen  (TKN) 

Method  351.3 

Strand 

Chemical  Oxygen  Demand  (DOD) 

Method  410.1 

Strand 

Biological  Oxygen  Demand  (BOD) 

Method  507 

Strand 

Total  Phosphorus  (Total -P) 

Method  365.3 

Strand 

Sulfate  (S04) 

Method  375.4 

Strand 

Dibutylphthalate  in  water  (DPA) 

USATHAMA^ 

DataChem 

(JJ8) 

Dibutylphthalate  in  solids  (DPA) 

USATHAMA^ 

DataChem 

(L9) 

n-Nitrosodiphenylamine  in  water 

USATHAMA^ 

DataChem 

(JJ8) 

n-Nitrosodipheny famine  in  solid 

USATHAMA, 

DataChem 

(L9) 

Nitrate  plus  Nitrite  as  N  (N03) 

USATHAMA-3 

DataChem 

(LL8) 

Ethyl  Acetate  (EA) 

GC/FID 

BAAP 

Procedures  with  a  Method  (and  number)  refer  to  methods 
given  in  "Methods  for  Chemical  Analysis  of  Water  and  Wastes", 
Environmental  Protection  Agency,  EPA- 600/4- 79 -020 ,  March  1979. 
Strand  is  certified  by  the  Wisconsin  Department  of  Natural 
Resources . 

The  USATHAMA  GC/MS  Semi  Volatile  Methods  are  based  on  Method  625 
given  in  Federal  Register,  Volume  49,  No.  209,  pages  43233-43436, 
October  29,  1984. 

N-nitrosodiphenylamine  is  analyzed  as  diphenylamine  (DPA)  and 
reported  as  such  throughout  this  report. 

Based  on  Method  353.3  (given  in  reference  *  above). 

Information  in  ()  refer  to  DataChem  certification  USATHAMA  Method 
Number . 
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type  and  number  of  quality  control  samples,  per  analysis  is  summarized 
in  Table  2.  The  data  for  these  samples  were  reported  with  each  batch 
of  results  sent  to  Arthur  D.  Little;  and  a  representative  listing  is 
given  in  Attachment  A.  Complete  data  are  available  upon  request. 

The  second  type  of  quality  control  samples  were  those  generated  by 
Arthur  D.  Little  personnel  and  sent  to  Strand  throughout  the  program  as 
blind  samples.  The  type  and  number  of  these  quality  control  samples  is 
summarized  in  Table  3  with  the  results  of  the  analyses  provided  in 
Attachment  B. 

DataChem 


The  analysis  of  two  types  of  quality  control  samples  were  used  to 
monitor  the  quality  of  data  produced  by  DataChem  during  the  conduct  of 
their  analyses.  The  first  represented  quality  control  samples 
internally  generated  by  DataChem.  The  type  of  quality  control  samples 
per  analysis  lot  is  summarized  in  Table  4  and  followed  procedures 
specified  in  the  USATHAMA  QA  Manual  (December  1985,  2nd  Revision, 

March  1987) . 

The  protocol  for  analysis  of  DBP  and  DPA  included  the  following: 

Prior  to  analysis  of  any  smaples  or  standards,  the  instrument  was 
tuned  to  pass  EPA  tuning  criteria  for  the  calibration  standard 
DFTPP.  A  representative  report  received  with  each  data  set  is  given 
in  Attachment  C. 

A  series  of  standard  mixtures  containing  DPA,  DBP  and  four  surrogate 
compounds  (d4  2 -chlorophenol  [2CLPD4],  d4  1 , 3 -dichlorobenzene 
[13DBD4],  d4  diethylphthlate  [DEPD4] ,  and  d4  di -n-octylphthalate 
[DN0PD4])  were  prepared  at  concentrations  of  150,  37.5,  7.5  and 
3.75  ug/L.  These  were  analyzed  to  prepare  a  four  pont  clibration 
curve.  On  the  day  of  analysis,  one  point  on  this  curve  was  matched 
(within  25%)  using  a  daily  calibration  standard. 
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TABLE  2 


QUALITY  CONTROL  SAMPLES  INTERNALLY  GENERATED 
BY  STRAND  ASSOCIATES 


Anaivte* 

NH3-N 


COD 


TKN 


BOD 

Total - P 


S04 


Quality  Control  Samples  Per  Lot 

Low  Range  Duplicate 
Low  Range  Spike 
Standard 

Low  Range  Duplicate 
Low  Range  Spike 
Low  Range  Standard 
High  Range  Duplicate 
High  Range  Spike 
High  Range  Standard 

Low  Range  Duplicate 
Low  Range  Standard 
High  Range  Duplicate 
High  Range  Spike 
High  Range  Standard 

Duplicate 

Duplicate 

Spike 

Standard 

Duplicate 

Spike 

Standard 


*  Analyte  abbreviations  are  as  given  in  Table  1 . 

In  addition  to  the  above  analytes,  parameters  for  which  Strand 
Laboratories  provided  quality  control  sample  data  (i.e.  duplicate 
and  blank)  were  for  total  dissolved  solids,  total  suspended  solids 
and  volatile  suspended  solids. 
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QUALITY  CONTROL  SAMPLES  GENERATED  BY  ARTHUR  D  LITTLE 
FOR  ANALYSIS  BY  STRAND  ASSOCIATES 


Number 


Analvte* 

Oualitv  Control  SamDle 

Run  1 

Run  2 

Total 

NH3-N 

Field  Blank 

5 

7 

12 

Field  Duplicate 

2 

10 

12 

Standard 

6 

7 

13 

COD 

Field  Blank 

10 

13 

23 

Field  Duplicate 

1 

12 

13 

Standard 

10 

16 

26 

Field  Spike 

1 

16 

26 

TKN 

Field  Blank 

6 

5 

11 

Field  Duplicate 

2 

8 

10 

Standard 

6 

5 

11 

Field  Spike 

I 

- 

1 

BOD 

Field  Blank 

6 

14 

20 

Field  Duplicates 

2 

12 

14 

Standard 

4 

16 

20 

Field  Spike 

1 

- 

1 

Total-P 

Field  Blank 

4 

4 

8 

Field  Duplicate 

3 

6 

9 

Standard 

6 

4 

10 

Field  Spike 

3 

- 

3 

S04 

Field  Blank 

1 

5 

6 

Field  Duplicate 

2 

3 

5 

Standard 

3 

6 

9 

*  Analyte  abbreviations  are  as  given  in  Table  1. 


AithirDLitUe 


D-5 


TABLE  4 


Analvte* 
DPA,  DBP 


Nitrate  + 
Nitrite(N) 

*  Analyte 


QUALITY  CONTROL  SAMPLES  GENERATED  BY  DATACHEM 


Quality  Control  Sample 


Standard  Matrix  Method  Blank 
Standard  Matrix  Surrogate  Spike  (2CLPD4) 
Standard  Matrix  Surrogate  Spike  (13DBD4) 
Standard  Matrix  Surrogate  Spike  (DEPD4) 
Standard  Matrix  Surrgoate  Spike  (DN0PD4) 
Natural  Matrix  (field  samples)  Surrogate 
Natural  Matrix  (field  samples)  Surrogate 
Natural  Matrix  (field  samples)  Surrogate 
Natural  Matrix  (filed  samples)  Surrgoate 


Spike  (2CLPD4) 
Spike  (13DBD4) 
Spike  (DEPD4) 
Spike  (DN0PD4) 


Standard  Matrix  Method  Blank 
Standard  Matrix  Low  Level  Spike 

Standard  Matrix  High  7.,evel  Spike  (Mean  of  duplicates) 
abbreviations  are  as  given  in  Table  1. 
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A  standard  matrix  method  blank  which  was  extracted  concurrently  with 
the  sample  set  was  then  analyzed  to  generate  the  method  blank  data. 

The  four  surrogate  compounds  were  added  to  both  the  standard  matrix 
as  well  as  all  of  the  natural  matrices,  i.e.,  all  the  samples,  and 
recovery  data  were  obtained.  Data  for  the  standard  matrix  (for 
water  and  solids)  are  given  in  Attachment  D  and  E.  Examples  of  such 
data  for  natural  matrices  are  given  in  Attachment  F.  Complete  data 
are  available  upon  request. 

During  the  analysis  of  nitrate  plus  nitrite  (N) ,  the  following  quality 
control  samples  ware  included: 

A  method  blank,  low  level  spike  and  duplicate  high  level  spike  of 
the  standard  matrix  were  analyzed  for  each  lot  of  samples.  Example 
of  such  data  is  given  in  Attachment  G.  Complete  data  are  available 
on  request. 

The  standard  matrix  spike  recovery  and  range  (precision)  for  both  the 
semi-volatiles  and  nitrate  plus  nitrite  (N)  analyses  were  also  reported 
using  control  charts  (Attachment  H  and  I,  respectively). 

The  second  type  of  quality  control  data  monitored  were  those  obtained 
from  samples  generated  by  Arthur  D.  Little  personnel  and  subsequently 
sent  to  DataChem  throughout  the  program  as  blind  samples.  The  type  and 
number  of  these  quality  control  samples  is  summarized  in  Table  5  while 
the  analytical  results  are  provided  in  Attachment  B. 

Badge  £_.AA£ 

Quality  control  samples  for  monitoring  the  performance  of  ethyl  acetate 
analyses  by  Badger  AAP  were  prepared  by  Arthur  D.  Little.  The.  quality 
control  samples  consisted  of  blind  blanks  (total  of  18),  blind 
standards  (total  of  25),  blind  duplicates  (total  of  26),  and  a  spike. 
The  data  obtained  from  the  analysis  of  these  samples  is  also  given  in 
Attachment  B. 
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TABLE  5 


QUALITY  CONTROL  SAMPLES  GENERATED  BY  ARTHUR  D  LITTLE 
FOR  ANALYSIS  BY  DATACHEM 

Number 


Analvte* 

Oualitv  Control  Samnle 

Run  1 

Run  2 

Total 

DPA 

Field  Blank 

10 

10 

20 

Field  Duplicate 

6 

9 

15 

Standard 

11 

8 

19 

Field  Spike 

4 

4 

8 

DPA 

Field  Blank 

10 

10 

20 

Field  Duplicate 

6 

9 

15 

Standard 

11 

8 

19 

Field  Spike 

4 

4 

8 

N03+N02  (N) 

Field  Blank 

4 

4 

8 

Field  Duplicate 

7 

5 

12 

Standard 

4 

5 

9 

Field  Spike 

1 

6 

7 

*  Analyte  abbreviations  are  as  given  in  Table  1. 
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4.0  Chemical  Analysis  Results  for  Quality  Control  Samples 


Strand  Associates 

The  results  obtained  for  the  quality  control  samples  sent  to  Strand 
Associates  are  summarized  in  Tables  6  and  7.  These  results  indicate 
that  analyses  of  NH3-N,  COD,  TKN,  BOD  and  SO^  were  in  acceptable  ranges 
for  the  blanks,  duplicates,  standards  and  spikes. 

DataChem 

The  results  obtained  by  DataChem  for  the  recovery  of  surrogates  from 
the  Method  Blank  for  Analyses  of  Water  samples  (as  required  by  USATHAMA 
QA  Manual  for  Class  IA  method  using  GC/MS)  are  exemplified  in 
Attachment  D.  A  summary  of  the  dates  that  lots  were  analyzed  and 
number  of  surrogates  in  the  acceptable  range  is  provided  in  Table  8. 

The  requirement  is  that  at  least  three  of  the  recoveries  be  within  the 
control  ranges.  Explanations  for  instances  where  the  surrogates  were 
out  of  the  control  ranges  (given  in  Attachment  D)  are  provided  on  each 
sheet  provided  in  the  Attachment.  All  of  the  lots  were  deemed 
acceptable . 

The  results  obtained  by  DataChem  for  the  recovery  of  surrogates  from 
the  Method  Blank  for  analyses  on  solid  samples  (termed  soils  in  the 
data)  are  detailed  in  Attachment  E.  A  summary  of  the  dates  that  lots 
were  analyzed,  number  of  acceptable  surrogate  recoveries  (out  of  a 
total  possible  of  4)  and  acceptability  of  the  analysis  is  provided  in 
Table  9.  The  requirement  is  that  at  least  three  of  the  recoveries  be 
in  the  control  range.  Explanations  for  instances  where  the  surrogates 
were  out  of  control  ranges  (given  in  Attachment  E)  are  provided  in  the 
individual  sheets  provided  in  the  Attachment.  All  of  the  lots  were 
deemed  acceptable . 

Quality  control  charts  incorporating  Arthur  D.  Little,  Inc.,  data  were 
not  generated  by  DataChem.  They  did,  however,  evaluate  all  the 
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TABLE  6 


SUMMARY  OF  QUALITY  CONTROL  DATA  FOR  RUN  1 
(ARTHUR  D.  LITTLE  BLIND  SAMPLES)* 


Analyte 


Blanks  Range 
(PPM) 


Duplicate 


Standards 


Spikes 


NH3-N 

<0.02  -  0.05 

33.8  ± 

TKN-N 

<0.02 

8.0  ± 

COD 

<5 

lld 

Sulfate 

<3 

11.0  ± 

BOD 

<2 

15.7  ± 

Total  P 

<0.1  -  <0.2 

3.8  ± 

DPA 

U-0.0043e 

0.9  ± 

DBP 

U-0.006 

0  ± 

Nitrate 
plus  Nitrite 
(N) 

0.089  -  0.110 

3.6  ± 

4.29 

96.7 

+ 

10 

NAC 

8.8 

92.5 

+ 

11 

61. 5d 

89.3 

+ 

5.1 

92d 

4.2 

104 

-4* 

4.1 

NA 

20.2 

84,7 

+ 

15 

102d 

4.7 

99.8 

3 

106  ±  3.1 

1.5 

81.8 

± 

20 

93.8  ±  20.2 

of 

96.1 

± 

17 

50.8  ±  32.8 

5.0 

108 

± 

18 

108d 

*Number  of  data  points  used  in  calculations  are  given  in  Table  5. 

All  the  data  are  given  in  Attachment  B. 

^RPD  -  Relative  Percent  Difference 
Average  and  standard  deviation 
dNA  "  Not  applicable 
One  value 

6 

£-U  -  Undetected 

All  samples  below  detection  limits 
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I 

I 

K 

I 

I 

I 

I 

I 

I 


SUMMARY  OF  QUALITY  CONTROL  DATA  FOR  RUN  2 
(ARTHUR  D.  LITTLE  BLIND  SAMPLES)* 


Analvte 

NH  -N 

Blanks  Range 
(PPM) 

Duplicate 

(RPDl* 

Standards  ^ 
(%  Recovery) 

(% 

<0.02  -  0.05 

7.7 

±  6.0 

110 

+ 

12 

NA° 

TKN-N 

<0.02 

3.9 

±  1.9 

92.0 

± 

24.2 

NA 

COD 

<5 

4  2 

±  4.1 

93.4 

+ 

16.1 

NA 

Sulfate 

<3 

4.9 

±  8.3 

103 

+ 

53 

NA 

BOD 

<2 

5.4 

±  6.3 

87.1 

+ 

8.7 

NA 

Total  P 

<0.1 

8.3 

±  15.9 

90.5 

+ 

22.0 

NA 

DPA 

U-0.00186 

7.8 

±  7.5 

74.8 

+ 

10.6 

71. 

DBP 

U-0.0027 

14.2 

±14.6 

85.6 

+ 

30.4 

72. 

Nitrate 
plus  Nitrite 
(N) 

0.030  -  0.290 

5.8 

±  9.6 

113 

+ 

12 

126 

EA 

<5-25 

5.4 

±  8.4 

101 

+ 

8 

103 

1 

I 

1 

I 

I 

I 

I 


*Number  of  data  points  used  in  calculations  are  given  in  Table  5. 

All  the  data  are  given  in  Attachment  B. 

^RPD  -  Relative  Percent  Difference 
Average  and  standard  deviation 
^NA  -  Not  applicable 
One  value 

0 

U  -  Undetected. 
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Spikes 

Recovery) 


0  ±  42. 
7  ±  31. 
±  17 

d 


TABLE  8 


RECOVERY  OF  SURROGATES  FROM  METHOD  BLANKS 
IN  DPA,  DBP  ANALYSIS  IN  WATER  SAMPLES 
DATECHEM 


Date  First 
Analyzed 


Number  of  Surrogates 

~Rans.a* 


10-7-87 

10-15-87 

10-21-87 

10-24-87 

10- 29-87 

11- 2-87 
11-5-87 
11-11-87 
11-12-87 
11-18-87 
11-19-87 

11- 24-87 

12- 3-87 
12-8-87 
12-9-87 
12-10-87 
12-14-87 
12-21-87 
12-22-87 
1-11-88 
1-12-88 
1-18-88 

1- 19-88 
1-26-88 

2- 1-88 
2-5-88 
2-9-88 

2- 23-88 

3- 2-88  (lot  1) 

3-2-88  (lot  2) 

3-3-88 

3-4-88 

3-15-88 

3-17-88  (lot  1) 

3-17-88  (lot  2) 

3-23-88  (lot  1) 

3-23-88  (lot  2) 

3-29-88 

3-30-88  (lot  1) 

3- 30-88  (lot  2) 

4- 6-88 
4-13-88 
4-14-88 
4-19-88 
4-25-88 
4-26-88 

*  Maximum  is  four.  See  text. 


4 

4 

4 

3 

4 
4 
4 
4 
4 
2 
2 

3 

4 
4 
4 
4 

3 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2 

3 

4 
4 
4 
4 

3 

4 
4 
3 
3 


**  See  notes  given  in  Attachment  D. 


Explanation** 

—Provided 


Yes 


Yes 

Yes 

Yes 


Yes 


Yes 

Yes 


Yes 


Yes 

Yes 


Acceptable 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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TABLE  9 


RECOVERY  OF  SURROGATES  FROM  METHOD  BLANKS 
IN  DPA,  I)  BP  ANALYSIS  IN  SOLID  SAMPLES 
DATACHEM 


Late  First 
-Analyjsed„ 


Number  of  Surrogates  Explanation** 

Provided 


10- 26-87  4 

11- 3-87  4 

11-11-87  4 

11-18-87  3 

11- 24-88  4 

12- 10-87  1 

12-21-87  4 

12-22-87  4 

1- 19-88  3 

2- 1-88  3 

2-26-88  2 

3-17-88  4 

3- 28-88  4 

4- 1-88  4 

4-13-88  2 

4-14-88  4 

4-26-88  3 

12-8-88  4 


Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 


Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 


*Maximum  is  four. 

**  See  notes  given  in  Attachment  E. 
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surrogate  recoveries  and  range  data  by  the  same  criteria  as  USATHAMA 
data  points  to  ensure  they  were  in  control,  (see  Attachment  H)  . 

Data  were  also  obtained  for  recoveries  of  the  four  surrogates  from  each 
of  the  samples.  An  example  of  this  data  is  provided  in  Attachment  E. 
Complete  data  are  available  upon  request.  Since  no  criteria  for 
acceptance  is  available  from  the  USATHAMA  QA  manual  for  recoveries  from 
samples,  the  QA  Acceptance  Criteria  provided  in  SW346  (September  1986, 
pp.  8270-24  and  -25)  were  used  to  assess  the  data.  These  criteria  are 
summarized  in  Table  10.  Three  out  of  the  four  recoveries  were  greater 
than  the  upper  limits  by  a  few  percent.  None  of  the  surrogate 
recoveries  appeared  to  be  out  of  line  with  the  requirements  of  the 
program.  The  data  is  deemed  acceptable. 

In  all  cases  (except  one) ,  the  standard  matrix  method  blank  gave  a  U 
(undetectable)  for  concentrations  of  DPA  and  D3P.  (In  the  single 
exception,  the  concentration  of  DBP  was  0.07  ug/I.  well  below  the 
estimated  method  detection  limit) . 

In  the  analysis  of  total  nitrate  plus  nitrite  (N)  data  for  low  level 
spike  and  duplicate  high  level  spike  were  obtained.  Example 
representative  data  are  shown  in  Attachment  G  (complete  data  are 
available  upon  request) .  All  the  recoveries  are  within  acceptable 
ranges.  Quality  control  charts  for  recoveries  and  range  (precision) 
were  not  generated  by  DataChem  which  included  the  Arthi  r  D.  Little 
data.  DataChem  did,  however,  evaluate  each  of  the  points  by  the  same 
criteria  as  USATHAMA  data  points  to  ensure  that  they  were  in  control 
(Attachment  H) . 

The  results  of  quality  control  samples  generated  by  Arthur  D.  Little 
for  DPA,  DBP  and  nitrate  plus  nitrite  analyses  by  DataChem  are 
summarized  in  Tables  6  and  7.  The  data  for  blanks,  blind  standards, 
blind  duplicates  and  blind  spikes  are  reasonable  for  all  analytes.  It 
should,  be  noted  that  QC  Acceptance  Criteria  for  di  n-butylphchalate 
recoveries  are  in  the  range  of  1  to  113  percent.  It  should  be  noted 
that  the  low  spike  recovery  (although  still  well  within  this  QC 

HifhsrD  Little 


TABLE  10 


QC  ACCEPTANCE  CRITERIA  FROM  SW-846  FOR 
RECOVERIES  OF  COMPOUNDS 


S.QJ1ROUEL4 

Surrogates : 

2 -Chlorophenol 
1 , 3 -Dichlorobenzene 
Die thy Iphthala to 
D  i  -  n  ••  oc  ty  1  ph  tha  1  te 


Percent  Recovery  Range 


23-134 
0*172 
D- 114 
4-146 


Source:  EPA  SW-846  (September,  1986)  pp.  8270-24  to  8270-25 


D  -  DtectJ.on  Limit 
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acceptance  range)  observed  in  some  samples  for  DBP  were  noted  for 
samples  spiked  prior  to  shipment  of  the  samples  for  analysis.  However, 
on-site  spiking  of  similar  samples  may  be  associated  with  the  transport 
time  and  the  concurrent  biological  activity  in  the  samples  resulting  in 
loss  of  the  spiked  analyte  and  not  the  chemical  analysis  procedure. 

Badger  AAP 

The  results  of  quality  control  samples  generated  by  Arthur  D.  Little  to 
monitor  analysis  of  ethyl  acetate  by  the  Badger  AAP  Laboratory  are 
summarized  in  Table  7.  These  data  indicate  that  the  blanks,  blind 
standards,  blind  duplicates  and  spike  were  all  reasonable. 

5 • 0  Audits 

A  visit  was  made  on  (December  9,  1987)  by  the  Arthur  D.  Little  Quality 
Control  representative  to  the  Badger  AAP/Arthur  D.  Little  pilot- test 
facility.  The  Checklist  for  Laboratory  Adherence  (only  as  it  pertains 
to  sampling)  was  utilized  as  a  guide.  This  visit  indicated  the  need 
for  corrective  actions  in  documentation  and  frequency  of  insertion  of 
blind  QC  samples  to  the  analysis  laboratories.  Although  these 
deficiencies  were  identified,  they  are  not  expected  to  impact  the  final 
assessment  on  the  quality  of  data  generated  by  the  analysis 
laboratories.  The  deficiencies  were  discussed  and  corrected  for 
subsequent  pi  lot- test  runs. 

The  Quality  Control  representative  then  visited  the  Badger  AAP 
Laboratories  on  December  10,  1987.  During  that  visit,  past  and  future 
Quality  Control  practices  were  discussed.  Revised  procedures  and 
practices  were  determined  for  all  future  work.  These  discussions  led 
tc  an  Indication  that  the  procedures  previously  used  were  not 
sufficient  to  ensure  quality  ethyl  acetate  data.  Severe  qualification 
of  this  data  or  the  not  reporting  of  it  was  suggested.  Consequently, 
it  was  decided  that  none  of  this  data  would  be  used  in  this  report. 
Quality  control  samples  generated  by  Arthur  D.  Little  for  subsequent 
pilot  testing  indicated  that  the  data  general  d  were  acceptable. 

ArthirD  Little 


D-16 


A  visit  to  Strand  Associates  was  also  made  by  the  Arthur  D.  Little 
Quality  Control  representative  on  December  10,  1987.  During  this 
visit,  the  Checklist  for  Laboratory  Adherence  (Appendix  M,  USATHAMA  QA 
Manual,  December  1985  [Second  edition,  March  1987])  forms  were  used. 

In  addition,  a  backward  tracing  of  data  for  five  analytes  (for  randomly 
chosen  samples)  was  made.  The  laboratory  facilities  and  practices  were 
found  to  be  acceptable. 
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ATTACHMENT  A 


REPRESENTATIVE  LISTING  OF  QC  DATA  OBTAINED 
FROM  STRAND  ASSOCIATES 
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1 


D— 18 


Lab  Client:  Arthur  0.  Little 


QUALITY  CONTROL 


Sample  #  6235-6239 


Ammonia  Nitrogen 

Sample  # 6219  -  L.R.  Duplicate  difference  »  0.06 

L.R.  Spike  1.0  mg/L  *  105%  recovery 
Standard  1„5  mg/L  *  98%  recovery 

Chemical  Oxygen  Demand 

Sample  #6267  -  L.R.  Duplicate  difference  «  2 

L.R.  Spike  50  mg/L  *  941  recovery 
Standard  50  mg/L  -  109%  recovery 

Sample  #6263  -  H.R.  Duplicate  difference  *  10 

H.R.  Spike  750  mg/L  *  1G4%  recovery 
Standard  750  mg/L  »  95%  recovery 

Total  Kjeldahl  Nitrogen 

Sample  #6267  -  L.R.  Duplicate  difference  «  0.48 
Standard  1.5  mg/L  =  93%  recovery 

Sample  #6263  -  H.R.  Duplicate  difference  =  0.2 

H.R.  Spike  30  mg/L  =  94%  recovery 
Standard  45  mg/L  =  92%  recovery 

Biochemical  Oxygen  Demand 

Sample  #6235  -  Duplicate  difference  *  6 

Sulfate 


Sample  #6239  -  Duplicate  difference  =  7 
Spike  20  mg/L  *  104% 

Standard  20  mg/L  =  102%  recovery 


I 

I 

« 

1 

I 

1 

I 


Total  Dissolved  Solids 


Sample  #6235  -  Duplicate  difference 
Blank  =  0.0003  gram 

Total  Suspended  Solids 

Sample  #6235  -  Duplicate  difference 
Blank  *  0.0001  gram 

M.L,  Volatile  Suspended  Solids 

Sample  #6236  -  Duplicate  difference 
Blank  *  0.0003  gram 
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ATTACHMENT  B 


RESULTS  OE  QC  SAMPjlES  GENERATED 
BY  ARTHUR  D.  LITTLE 
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TABLE  QC  1-1 


QUALITY  CONTROL  MONITORING  DATA  FOR  STRAND  -  NH3 

(Run  1) 

- STANDARDS- . DUPLICATES 

SAMPLE  SAMPLE  ANALYZED  Reference  Recovery  Relative 

TYPE  COOE  LEVEL  Level  (X)  Difference 

(ppm)  (ppm)  <X) 


BLANK 

120B 

0.05 

121B 

<0.02 

695 B 

<0.02 

1 

696B 

<0.02 

1 

7508 

<0.02 

STANDARD 

680B 

4.46 

4.3 

103.7 

681B 

4.42 

4.3 

102.8 

682B 

4.22 

4.3 

98.1 

691 B 

4.06 

4.3 

94.4 

[ 

692B 

3.37 

4.3 

76.4 

7538 

4.42 

4.3 

102.8 

Average: 

96.7 

SO: 

10 

f'  DUPLICATE 

665B  (1) 

19.5 

693 B  (2) 

25.5 

6708  (1) 

0.76 

694B  (2) 

1.04 

AVERAGE:  33.8 

SD:  4.29 
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TABLE  QC  1-2 

QUALITY  CONTROL  MONITORING  DATA  FOR  STRAND  -  TKN 
(Run  1) 


STANDARDS .  DUPLICATES 


SAMPLE 

TYPE 

SAMPLE 

COOE 

ANALYZEO 

LEVEL 

(ppm) 

Reference 

Level 

(ppm) 

Recovery  Relative 
(X)  Difference 

(X) 

BLANK 

1 18B 

<0.02 

119B 

<0.02 

1210 

<0.02 

695B 

<0.02 

696B 

<0.02 

750B 

<0.02 

STANDARD 

676B 

2.86 

3.3 

86.7 

678B 

2.85 

3.3 

86.4 

679B 

2.81 

3.3 

95.2 

689B 

3.00 

3.3 

90.9 

690B 

3.00 

3.3 

90.9 

752B 

3.80 

3.3 

115.0 

Average: 

92.5 

SD: 

11 

DUPLICATE 

666B  (1) 

54.1 

693B  (2) 

61.8 

14.2 

670B  (1) 

5.5 

694 B  (2) 

5.6 

1.8 

AVERAGE:  8.0 

SD:  8.78 

SPIKE 

754B 

5.84 

7.1 

61.5 

(Spike  of  748B  with  3.3ppm) 
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TABLE  QC  1-3 


SAMPLE 

TYPE 


BLANK 


STANDARD 


DUPLICATE 


SPIKE 


QUALITY 

CONTROL  MONITORING  DATA  FOR  STRAND 

-  COO 

(Run  1) 

. STANDARDS . 

DUPLICATES 

SAMPLE 

ANALYZEO 

Reference  Recovery 

Relative 

COOE 

LEVEL 

Level  (X) 

Difference 

<PPm> 

(ppm) 

(X) 

1 1  SB 

<5 

1 19B 

<5 

1218 

<5 

4138 

<5 

414B 

<5 

4838 

<5 

600B 

<5 

6958 

<5 

696B 

<5 

750B 

<5 

409B 

67 

73.0 

91.8 

410B 

61 

73.0 

83.6 

41  IB 

31 

36.5 

84.9 

412B 

36 

36.5 

98.6 

481B 

67 

73.0 

91.8 

4828 

35 

36.5 

95.9 

601 B 

62 

73.0 

84.9 

689B 

64 

73.0 

87.7 

690B 

62 

73.0 

84.9 

752B 

65 

73.0 

89.0 

Average: 

89.3 

SO: 

5.12 

670B  (1) 

38 

694 B  (2) 

42 

754B 

99 

105 

92 

(Spike  of  748B  with  73ppm) 
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TABLE  QC  1-4 


I 

I 

I 

I 


QUALITY  CONTROL  MONITORING  DATA  FOR  STRAND 
(Run  1) 


STANDARDS 


SAMPLE 

TYPE 

SAMPLE 

COOE 

ANALYZED 

LEVEL 

(ppm) 

Reference 

Level 

(PPm) 

Recovery 

(X) 

BLANK 

779B 

<3 

STANDARD 

683B 

142 

136 

104 

684B 

146 

136 

107 

781 B 

135 

136 

99.3 

Average: 

104 

SD: 

4.09 

DUPLICATE 

665B  (1) 

2200 

6858  (2)  1900 
775B  ( 1 )  2600 
780B  (2)  2400 


Average 

SD: 


SULFATE 


DUPLICATES 
Relative 
Di fference 
(X) 


14 

8 

11.0 

4.24 
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I 

I 

■SAMPLE 
TYPE 


TABLE  OC  1-5 


QUALITY 

CONTROL  MONITORING  DATA  FOR  STRAND 

(Run  1) 

. STANDARDS . 

SAMPLE 

ANALYZED 

Reference  Recovery 

COOE 

LEVEL 

Level  (X) 

(ppm) 

(ppm) 

BLANK 

1 16B 

<2 

407B 

<2 

408B 

<2 

480 B 

<2 

598B 

<2 

749B 

<2 

STANDARD 

478B 

41 

44 

93.2 

479B 

19 

22 

86.4 

599B 

28 

44 

63.6 

751B 

42 

44 

95.5 

Average: 

84.7 

SO: 

15 

DUPLICATE 

6858 

730 

685 B 

720 

7378 

10 

746B 

7 

Average 

SD 

SPIKE 

755B 

52 

102.3 

(Spike  of  746B  with  44ppm) 


300 


DUPLICATES 

Relative 

Difference 

<X) 


1.4 

30.0 

15.7 

20.22 


I 

fl 
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TABLE  QC  1-6 


1 

—  SAMPLE 
■  TYPE 

QUALITY  CONTROL  MONITORING  DATA  TOR  STRAND  -  TOT  P 

(Run  1) 

. STANDARDS  •  - .  BLIPL  I  CATES 

SAMPLE  ANALYZED  Reference  Recovery  Relative 

CODE  LEVEL  Level  (X)  Difference 

(ppm)  (ppm)  (X) 

U  BLANK 

11 BB 

<0.2 

■ 

1198 

<0.2 

121B 

<0.2 

■ 

750B 

<0.1 

m  STANDARD 

6899 

4.25 

4.2 

101 

690B 

4.38 

4.2 

104 

1 

676B 

4.09 

4.2 

97.4 

678B 

4.08 

4.2 

97.1 

679B 

4.11 

4.2 

97.9 

a 

752B 

4.25 

4.2 

101 

a 

Average: 

:  99.8 

SD: 

3 

DUPLICATE 

666B  (1) 

9.16 

1 

693B  (2 ) 

9.38 

2.4 

V 

6708  (1) 

6.16 

6948  (2) 

5.60 

9.1 

1 

695B  CD 

<0.1 

1 

696B  (2) 

<0.1 

0.0 

Average:  3.8 

1 

SD:  4.72 

™  SPIKE 

697B 

13.5 

103.3 

(Spike  of  666B  with 

4.2ppm) 

1 

698B 

10.6 

105.7 

(Spike 

of  670B  with 

4.2ppm) 

754B 

10.3 

109.5 

a 

(Spi ke 

of  7488  wi th 

4.2ppm) 

1 

Average: 

106.2 

SD: 

3.12 

I 

I 

1 

I 
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TABLE  QC  1-7 


I 

I 

I 


I 

I 

B 

I 

I 

B 

B 

B 

B 

B 

B 

B 

B 

B 

1 

B 


QUALITY  CONTROL  MONITORING  DATA  FOR  U8TL  -  DPA 
(Run  1) 

. STANDARDS .  DUPLICATES 

SAMPLE  SAMPLE  ANALYZED  Reference  Recovery  Relative 


TYPE  COOE  LEVEL 

<Ppb) 

BLANK  146B  2.9 

147B  3.1 

148B  2.8 

149B  2.9 

5250  U 

559B  4.3 

5 60S  4.1 

587B  1.2J 

651B  3.7 

7848  U 

STANDARD  6I7B  440 

6188  410 

S52B  420 

699B  110 

7C0B  99 

701 B  96 

7028  150 

703B  150 

704B  190 

708B  110 

785 B  81.0 

DUPLICATE  433B  (1)  55 

4348  (2)  57 

4338  (1)  55 

4358  (2)  58 

5238  ( 1 )  U 

5248  <2)  U 

5858  (1)  1.0J 

586B  (2)  U 

662B  (1)  U 

6638  (2)  U 

7'63B  (1)  U 

764B  (2)  U 


JlrtJwr  P  Little 


Level  (X)  Difference 

(ppb)  (X) 


500 

88.0 

500 

82.0 

500 

84.0 

100 

110 

100 

99  0 

100 

96.0 

200 

75.0 

20C 

75.0 

200 

95.0 

200 

55.0 

200 

40.5 

Average: 

81.8 

SD: 

20 

3.5 

1.7 

0.0 

0.0 

0.0 

0.0 

Average:  0.9 

SO:  1.46 
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I 


1 

I 

I 

1 

I 

1 

I 

I 

a 

i 

l 

i 

i 

fi 

1 


17  3l.ls  OC  W  (contiro^eo) 


W.UITV 

CONTROL  MONITORING  DATA  fOH  UHTL  • 

DPA 

(Run  11 

. STANDARDS . 

DUPLICATES 

SAMPLE 

SAMPLE 

ANALYZED 

Reference  Recovery 

Relative 

TYPE 

CODE 

LEVEL 

Level  (X) 

Difference 

(pptf) 

(ppb) 

00 

SPI<E 


7068 

190 

200 

95 

.0 

(Spike 

of 

6r?B 

with 

200ppt) 

7078 

210 

200 

10S. 

.0 

(Spike 

of 

672B 

wi  th 

200ppb) 

765B 

220.0 

200 

110. 

.0 

(Spike 

of 

6730 

wi  th 

200ppb  at 

U8TL) 

766B 

130.0 

200 

65. 

0 

(Spike 

of 

673B 

with 

200 ppb) 

Average:  ^.8 

SB:  20.16 
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TABLE  QC  1-8 


i 

I 

I 

8 


QUALITY  CONTROL  MOV! TORINO  DATA  FOR  I'BTL  •  OBP 
(Run  1) 

. STANDARDS . .  DUPLICATES 


SAMPLE 

TYPE 


|  « 

I 

1 

I 

8 

STANDARD 

8 

8 

i 

8 

DUPLICATE 

I 


SAMPLE 

CODE 

ANALYZED 

LEVEL 

(ppb) 

Reference 

Level 

<PPb> 

Reco\ery 

(X) 

Relative 

Difference 

(X) 

148B 

3.6 

149B 

3.5 

5258 

u 

560B 

2.3J 

587B 

3.2 

618B 

u 

651 B 

u 

652B 

1.2J 

699B 

u 

700B 

u 

70IB 

4.3 

7028 

5 

703B 

5.2 

70  A  B 

6 

784B 

U 

1413 

19.3 

20 

96.3 

142B 

17.4 

20 

86.9 

147B 

24.1 

20 

121 

144B 

110.0 

100 

110 

1458 

111.6 

100 

112 

1468 

99.6 

100 

99.6 

5598 

130 

200 

65.0 

61 7B 

530 

500 

106 

708B 

150 

200 

75.0 

785B 

180.0 

200 

90.0 

Average: 

96.1 

SD: 

17 

4338  <13 

1.3J 

4343  (2) 

1.0J 

0.0 

523B  (1) 

u 

5248  (2) 

u 

0.0 

565B  (1) 

u 

5868  (2) 

u 

0.0 

662B  (1) 

u 

663B  (2) 

u 

0.0 

7636  (1) 

u 

764B  (2) 

u 

0.0 
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I 

I 

9 


TABU;  OC  1-8  (continued) 


1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


QUALITY 

CONTROL  MCM!  lOfiltiC  DATA  E0«  UBTL  • 

(Run  1) 

SAMPLE 

TYPE 

SAMPLE 

CODE 

ANALYZED 

LEVEL 

(ppb) 

. STANDARDS . 

Reference  Recovery 
Level  (X) 

(ppb) 

SPIKE  435B  15  200  7.5 

(Spike  of  4348  with  200ppb) 

705B  26  200  12.5 

(Spike  of  7618  with  2Q0ppb) 

7068  150  200  75.0 

(Spike  of  6728  with  200ppb> 

707B  120  200  60.0 

(Spike  of  6728  with  200ppb) 

7658  170  200  85.0 

(Spike  of  6738  with  200ppb  at  UBTL) 

7668  130  200  65.0 

(Spike  of  673B  with  200ppb) 

Average:  50.8 

SO:  32.81 
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DUPLICATES 
Relative 
Di fference 
(X) 
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TABLE  QC  1-9 


I 

I 


SAMPLE 

TYPE 


QUALITY  CONTROL  MONITORING  DATA  FOR  UBTL  -  N03 
(Run  1) 


. STANDARDS .  DUPLICATES 

SAMPLE  ANALYZED  Reference  Recovery  Relative 
COOE  LEVEL  Level  (X)  Difference 

(ppb)  (ppb)  (X) 


BLANK 

163B 

97 

164B 

89 

165B 

110 

71  IB 

80 

STANDARD 

436B 

6500 

6500 

100 

437B 

6300 

6500 

96.9 

438B 

7100 

6500 

109 

439B 

3200 

3250 

98.5 

440B 

3500 

3250 

108 

441B 

4800 

3250 

148 

7900 

6300 

6500 

96.9 

Average: 

108 

SO: 

18 

DUPLICATE 

675B  (1) 

56000 

71 2B  (2) 

52000 

7.1 

787B  (1) 

46000 

788B  (2) 

46000 

0.0 

Average: 

3.6 

SD: 

5.02 

SPIKE 

789B 

53000 

52500 

107.7 

(Spike  of  787B  with  6500  ppb) 
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TABLE  QC  2-1 


SAMPLE 

TYPE 


BLANK 


STANDARD 


DUPLICATE 


QUALITY  CONTROL  MONITORING  DATA  FOR  STRANO  -  NH3 

(Run  2) 

. STANDARDS . DUPLICATES 

SAMPLE  ANALYZED  Reference  Recovery  Relative 

CODE  LEVEL  Level  (X)  Difference 

(ppm)  (ppm)  (X) 


2060 

<0.02 

4000 

<0.02 

6020 

<0.02 

8290 

0.05 

10960 

<0.02 

11430 

<0.02 

1327D 

<0.04 

207D 

4.2 

4.1 

102.4 

401D 

4.88 

4.1 

119.0 

6030 

3.98 

4.1 

97.1 

8300 

4.42 

4.1 

107.8 

10980 

4.3 

4.1 

104.9 

11420 

4.24 

4.1 

103.4 

13260 

5.44 

4.1 

132.7 

Average: 

109.6 

SD: 

12.20 

200D  (1) 

30.9 

201D  (2) 

28.9 

6.9 

2150  (1) 

3.7 

2160  (2) 

3.9 

5.1 

281D  (1) 

36.6 

282D  (2) 

39.4 

7.1 

3380  (1) 

61.8 

344D  (2) 

63.9 

3.3 

394D  (1) 

81.8 

3990  (2) 

79.2 

3.3 

4090  (1) 

66.3 

415D  (2) 

64.1 

3.4 

5960  (1) 

26.4 

601D  (2) 

25.9 

1.9 

1085D  (1) 

8.8 

1097D  (2) 

7.6 

15.8 

1133D  (1) 

4.8 

11400  (2) 

6.2 

22.6 

13180  (1) 

1.42 

1325D  (2) 

1.54 

7.8 

Average: 

7.7 

SD: 

6.55 

ArthirD  Little 
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TABLE  QC  2-2 


I 

I 

I 

I 

I 

1 

1 

I 

I 

I 

1 

I 

I 

I 

: 


QUALITY 

CONTROL  MONITORING  DATA 

FOR  STRAND 

•  TKM 

(Run  2) 

. STANDARDS . 

DUPLICATES 

SAMPLE 

SAMPLE 

ANALYZED 

Reference 

Recovery 

Relative 

TYPE 

COCE 

LEVEL 

Level 

(X) 

Oi fferencr 

(ppm) 

<PP"> 

<X> 

BLANK  2060  <0.2 

4000  <0.2 

6020  <0,2 

8290  <0.2 

11430  <0.2 


STANDARD 


DUPLICATE 


2080 

2.42 

2.3 

105.2 

401D 

3.3 

5.1 

64.7 

8300 

6.05 

5.1 

118.6 

1 1410 

4.24 

4.1 

103.4 

1267D 

2.24 

3.3 

67.9 

Average: 

92.0 

SO: 

24.19 

2000  (1) 

70.6 

2010  (2) 

68.2 

3.5 

2150  (1) 

59.6 

2160  (2) 

56.5 

5.5 

281D  (1) 

49.4 

282D  (2) 

52.8 

6.4 

3380  <1) 

73.6 

3440  (2) 

72.8 

1.1 

394D  (1) 

81.8 

3990  (2) 

79.2 

3.3 

4090  (1) 

95.8 

415D  (2) 

91.4 

4.8 

5960  (1) 

65.2 

6010  (25 

64.1 

1.7 

11330  (1) 

54.2 

11400  (2) 

51.6 

5.0 

Average: 

3.9 

SD: 

1.86 

AvthirD  Little 
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TASU*  ac  ?-3 


DUALITY  control  monitoring  data  tor  strand  -  coo 
(Run  2) 

. STANDARDS . DUPLICATES 


SAMPLE  SAMP  IS 

TYPE  COOS 


BLAH'K  UW) 
2830 
3480 
417D 
4810 
5520 
6200 
6910 
7650 
8480 
935D 
10350 
11900 

STANOAKO  1500 
225D 
2240 
2840 
3460 
4190 
4850 
5500 
6220 
6930 
7650 
8500 
939D 
10360 
11160 
1267D 


ANALYZED  Reference 
LEVEL  level 

ippmjr  (Sian) 


<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 


59 

54 

47 

54 

54 

54 

51 

54 

44 

54 

48 

54 

42 

54 

43 

54 

49 

54 

47 

5  i 

46 

54 

49 

54 

79 

54 

50 

54 

51 

54 

48 

54 

Average: 

SO: 


Recovery  Relative 
(X)  Difference 
(X> 


109.3 
87.0 

100.0 

94.4 

81.5 

88. V 

77.8 

79.6 

90.7 
87.0 
85.2 
90.7 

146.3 
92.6 

94.4 

88.9 

93.4 
16.07 


HitfairP  Little 
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TABLE  OC  2-3  (continued) 


I 

I 

B 

I 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 


QUALITY  CONTROL  MON  II  OR  I  NO  DATA  FOR  STRAND  -  COO 
(Run  2) 


. STANDARDS .  DUPLICATES 

SAMPLE  SAMPLE  ANALYZED  Reference  Recovery  Relative 
TYPE  COOE  LEVEL  Level  (X)  Difference 

(ppm)  (ppm)  (X) 


DUPLICATE 


1530  (1) 

1385 

154D  (2) 

1340 

3.4 

2000  (1) 

1210 

201D  (2) 

1225 

1.2 

2150  (1) 

1444 

2160  (2) 

1425 

1.3 

2810  (1) 

1020 

2820  (2) 

1040 

1.9 

3380  (1) 

908 

3440  (2) 

892 

1.8 

4090  (1) 

1260 

4150  (2) 

1375 

8.4 

4750  (1) 

1195 

4830  (2) 

1133 

5.5 

6S30  (1> 

1215 

6890  (2) 

1225 

0.8 

7560  (1) 

1100 

7570  (2) 

1124 

2.1 

10200  (1) 

980 

1034D  (2) 

864 

13.4 

11780  (1) 

1040 

1186D  (2) 

950 

9.5 

1255D  (1) 

780 

12630  (2) 

770 

1.3 

Average:  4.2 


SD:  4.10 


Arthir  D  Little 


TABLE  QC  2-4 


I 

I 

I 

I 

I 

I 

I 

I 

K 

I 

I 

I 

I 

I 

I 

I 


QUALITY  CONTROL  MONITORING  DATA  FOR  STRAND  -  SULFATE 
(Run  2) 


. STANDARDS . 

DUPLICATES 

SAMPLE 

SAMPLE 

ANALYZED 

Reference  Recovery 

Relative 

TYPE 

CODE 

LEVEL 

Level  (X) 

Di  f ference 

(ppm) 

(ppm) 

(X) 

BLANK  1830  <3 

3730  <3 

5760  <3 

7930  <3 

1063D  <3 


STANDARD  181D 
3730 
577D 


DUPLICATE  1730  (1) 
1320  (2) 
3660  (1) 
3720  (2) 
5690  (1) 
5750  (2) 
7900(1) 
Z92D(2) 
790D( 1 ) 
7940(2) 
1055D  (1) 
10640  (2) 


146  136 

107.4 

142  136 

104.4 

132  136 

97.1 

Average: 

102.9 

SD: 

5.30 

2200 

2120 

3.8 

2270 

2300 

1.3 

2100 

2100 

0.0 

2040 

2100 

2.9 

2040 

2600 

21.5 

2500 

2500 

0.0 

Average: 

4.9 

SO: 

8.28 

AithirD  Little 


TABLE  QC  2-5 


R 

R 

K  SAMPLE 
TYPE 

||  BLANK 

I 

I 

I 

l STANDARD 

K 
I 
1 
I 
I 
I 
E 
I 


QUALITY 

CONTROL  MONITORING  DATA  FOR  STRANO 

(Run  2) 

. STANDARDS . 

SAMPLE 

ANALYZED 

Reference  Recovery 

CODE 

LEVEL 

Level  (X) 

(PPm) 

(PPm) 

147D  <2 
2790  <2 
347D  <2 
4160  <2 
480D  <2 
5510  <2 
6190  <2 
690D  <2 
7640  <2 
8470  <2 
9340  <2 
10320  <2 
11890  <2 
1264D  <2 


1490 

23 

32 

71.9 

2250 

24 

32 

75.0 

2230 

24 

32 

75.0 

2800 

28 

32 

87.5 

3450 

34 

32 

106.3 

4180 

26 

32 

81.3 

484D 

29 

32 

90.6 

5490 

30 

32 

93.8 

6210 

29 

32 

90.6 

6920 

27 

32 

84.4 

7660 

29 

32 

90.6 

8490 

30 

32 

93.8 

9380 

29 

32 

90.6 

10320 

29 

32 

90.6 

11190 

26 

32 

81.3 

11870 

29 

32 

90.6 

Average 

87.1 

SO 

8.68 

-  BOO 


DUPLICATES 
Relative 
Di fference 
(X) 


Arthir  D  Little 
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I 

I 

K 

I 

I 

I 

I 

I 

I 

t 

t 

I 

I 

I 

1 

I 

I 

I 

I 


TABLE  QC  2-5  (continued) 

QUALITY  CONTROL  MONITORING  DATA  FOR  STRAND  -  BOD 

(Run  2) 


-STANDARDS- 


DUPLICATES 


SAMPLE 

TYPE 


SAMPLE 

COOE 

ANALYZED 

LEVEL 

(ppm) 

Reference 

Level 

(ppm) 

Recovery 

(%) 

Relative 

Difference 

(X) 

1 5 Id  (1) 

650 

152D  (2) 

590 

10.2 

2130  (1) 

910 

2140  (2) 

880 

3.4 

277D  (1) 

740 

2780  (2) 

730 

1.4 

337D  (1) 

680 

3430  (2) 

650 

4.6 

4740  (1) 

750 

4820  (2) 

760 

1.3 

61  ID  (1) 

880 

617D  (2) 

865 

1.7 

6820  (1) 

900 

6880  (2) 

850 

5.9 

9220  (1) 

770 

9360  (2) 

765 

0.7 

10190  (1) 

690 

1031D  (2) 

720 

4.2 

11020  (1) 

760 

11180  (2) 

620 

22.6 

1177D  (1) 

638 

11850  (2) 

640 

0.3 

1254D  (1) 

400 

1262D  (2) 

440 

9.1 

Average: 

5.4 

SD: 

6.28 

DUPLICATE 


AithirD  Little 
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TABLE  QC  2-6 


I 

K 

SAMPLE 

I- 

|V.  BLANK 

V 

I 

•  STANDARD 

I 

^  DUPLICATE 

| 

l 
l 
l 
l 
| 
l 
l 
l 


QUALITY 

CONTROL  MONITORING  OATA  FOR  STRAND 

(Run  2) 

. STANDARDS . 

SAMPLE 

ANALYZED 

Reference  Recovery 

COOE 

LEVEL 

Level  (X) 

(ppm) 

(ppm) 

2060  <0.1 

4000  <0.1 

602D  <0.1 

11430  <0.1 


2080 

4.91  4.9 

100.2 

401D 

2.42  4.2 

57.6 

11410 

4.91  4.9 

100.2 

1267D 

5.09  4.9 

103.9 

Average: 

90.5 

SO: 

21.97 

2150 

(1) 

6.75 

2160 

(2) 

6.88 

281D 

<1) 

5.0 

282D 

(2) 

4.79 

3380 

(1) 

3.50 

344D 

(2) 

3.58 

4090 

(1) 

5.9 

4150 

(2) 

4.2 

7560 

(D 

3.68 

7570 

(2) 

3.66 

11330 

<1> 

0.8 

11400 

(2) 

0.8 

Average: 

SO: 


TOT  P 


DUPLICATES 

Relative 

Difference 

(X) 


1.9 

4.4 

2.2 

40.5 

0.5 

0.0 

8.3 

15.87 


ArthirDLfttle 
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TABLE  QC  2-7 


ft 

ft 

ft 

I 

i 

I 

1 

ft 

ft 

1 

l 

I 

ft 

ft 

ft 


SAMPLE 

TYPE 

QUALITY  CONTROL  MONITORING  DATA  FOR  UBTL  • 

(Run  2) 

. STANDARDS . 

SAMPLE  ANALYZED  Reference  Recovery 

CODE  LEVEL  Level  (X) 

(ppo)  (ppb) 

OPA 

'  DUPLICATES 

Relative 

Difference 

(X) 

BLANK 

1130 

U 

2610 

u 

3850 

1.8J 

4560 

U 

5240 

u 

6580 

u 

8130 

u 

9990 

u 

12380 

u 

131 3D 

u 

STANDARD  1320 

360 

500 

72.0 

2600 

300 

500 

60.0 

3860 

440 

500 

88.0 

457D 

330 

500 

66.0 

5250 

440 

500 

88.0 

6590 

420 

500 

84.0 

8140 

350 

500 

70.0 

10000 

350 

500 

70.0 

Average: 

74.8 

SO: 

10.58 

DUPLICATE  1300  (1) 

1300 

1310  (2) 

1300 

0.0 

2340  (1) 

11 

235D  (2> 

9.9 

11.1 

3590  (1) 

1900 

3600  (2) 

2000 

5.0 

4540  (1) 

1600 

4590  (2) 

1600 

0.0 

4980  (1) 

1500 

5000  (2) 

1300 

15.4 

6340  (1) 

u 

637D  (2) 

U 

0.0 

9620  (1) 

1800 

9640  (2) 

1600 

12.5 

12350  (1) 

350 

1237D  (2) 

440 

20.5 

1310)  (1) 

750 

13110  (2) 

710 

5.6 

Average:  7,8 

SO:  7.47 

ArthirD  Little 


TABU  QC  2-7  (continued) 

OCIAl.  ;TY  CONTROL  MONITORING  DATA  FOR  LtflTL  - 
(Run  2) 

. STANDARDS . 

SAMPLE  ANALYZED  Reference  Recovery 
COOE  LEVEL  Level  < X ) 

(ppb)  (ppb) 

55.8 

120.0 

l> 

08.0 

71. ( 
42.9 


I 

ft 

ft 

i 

i 

f 

ft 

l 

i 

i 


SPIKE  236D  290  500 

(SPIKE  OF  2340  [11PPB]  WITH  500  PPB) 
361D  2500  500 

(SPIKE  OF  3590  C1900  PPB]  WITH  500  PPB 
6380  440.0  500 


Average : 
SD: 


ft 

I 

SAMPLE 
ft  TYPE 


OPA 


DUPLICATES 

Relative 

Difference 

(X) 


AftlurD  Little 


TABLE  SC  2-8 


I 

«  SAMPLE 
TYPE 

£j,  BLANK 

I 

I 

1 

STANDARD 

ft 

1 

I 

DUPLICATE 

I 
I 

s 

I 
I 
I 


QUALITY  CONTROL  MONITORING  DATA  FOR  UBTL  -  DSP 
(Run  2) 


STANDARDS .  DUPLICATES 


SAMPLE 

CODE 

ANALYZED 

LEVEL 

(PPb) 

Reference 

Level 

<PP*» 

Recovery 

(X) 

Relative 

Difference 

(X) 

1130 

U 

261D 

U 

385D 

U 

4560 

U 

5240 

2.7 

6580 

2J 

8130 

U 

9990 

U 

12380 

u 

13130 

u 

1320 

130 

200 

65.0 

260D 

310 

500 

62.0 

3360 

430 

500 

86.0 

457D 

320 

500 

64.0 

525D 

74C 

500 

148.0 

6590 

530 

500 

106.0 

8140 

>♦70 

500 

94.0 

13000 

300 

500 

60.0 

Average: 

85.6 

SO: 

30.43 

1300  (1) 

82 

1310  (2) 

93 

11.8 

2340  (1) 

•J 

2350  (2) 

U 

0.0 

3590  (1) 

920 

3600  (2) 

900 

2.2 

4540  <11 

900 

4590  (2) 

1100 

18.2 

4980  (1) 

810 

5000  (2) 

620 

30.6 

6340  <13 

1.1J 

6370  (2) 

U 

0.0 

9620  (1) 

1700 

9640  (2) 

1200 

41.7 

12350  (1) 

’80 

12370  (2) 

220 

18.2 

13100  (1; 

880 

13H0  (2) 

840 

4.8 

Average: 

14.2 

SO: 

14.57 

ArthirDLitlle 


TABLE  QC  2  ■» 


I 

8 

I 

I 

SAMPLE 
H  TYPE 


QUALiTY 

COMTROI.  MONITORING  DATA  FOR  ‘J8TL  ■ 

(Run  2) 

. standards . 

SAMPLE 

ANALYSED 

Reference  Recovery 

CODE 

LEVEL 

Level  (X) 

<ppb) 

<ppb) 

U s?i|<e 


2360 

79 

500 

15.8 

(SPIKE 

OF 

2340 

[U  PPB}  WITH  500  PPB) 

36  ID 

1300 

500 

76.0 

(SF IKE 

or 

35VD 

1920  PPB) 

WITH  500  PPB) 

6380 

510.0 

500 

102.0 

(SPIKE 

or 

6340 

[1.1  JJ  WITH  500  Pi>9) 

96SD 

1400.0 

500 

40.0 

(SPIKE 

OF 

962!) 

[1200  PPR) 

WITH  500  PPB) 

V 

1 


Average;  72.7 

SO;  31.13 


1 

1 

9 

1 

1 

AvfjhurD&Sftle 

I 


08P 


DUPLICATES 

Relative 

Difference 

(X) 


reaction 
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TABLE  QC  2-9 


i 

1 

I 

I 

I 

I 

I 

I 

1 

I 

I 

1 

1 

I 

fi 

I 

I 

I 


QUALITY  CONTROL  MONITORING  DATA  FOR  UBTL  - 
(Run  2) 

- STANDARDS . 

SAMPLE  SAMPLE  ANALYZED  Reference  Recovery 
TYPE  CODE  LEVEL  Level  (X) 

(ppb)  (ppb) 


BLANK 

664D 

110 

9020 

290 

983D 

130 

1222D 

30 

STANDARD 

262D 

4300 

3500 

123 

665D 

3500 

3500 

100 

9030 

4300 

3500 

123 

12230 

3700 

3500 

106 

Average: 

112.9 

SO: 

11.78 

DUPLICATE 

2560  (1) 

680 

2630  (2) 

680 

661D  (1) 

9700 

6620  (2) 

9400 

8980  (1) 

1400 

9000  (2) 

1400 

12180  (1) 

40 

12210  (2) 

50 

Average: 

SO: 

SPIKE 

264D 

4600 

3500 

131.4 

(SPIKE  OF 

256D 

(680  PPB] 

WITH  3500 

PPB) 

9010 

5200 

3500 

148.6 

(SPIKE  OF 

898D 

(1400  PPB] 

WITH  3500  PPB) 

9860 

4000 

3500 

114.3 

(SPIKE  OF 

981D 

(1200  PPB] 

WITH  3500  PPB) 

1224D 

3900 

3500 

111.4 

(SPIKE  OF 

12180 

[40  PPB] 

WITH  330C 

PPB) 

Average:  126.4 

SD:  17.20 


Jlithir  P  Little 


1 


N03 


DUPLICATES 

Relative 

Difference 

(X) 


0.00 

3.19 

0.00 

20 

5.8 

9.59 


D-44 


TABLE  QC  2-10 


SAMPLE 

TYPE 


BLANK 


QUALITY  CONTROL  MONITORING  DATA  FOR  BAAP  -  EA 
(Run  2) 


. STANDARDS . 

DUPLICATES 

SAMPLE 

ANALYZED 

Reference  Recovery 

Relative 

COOE 

LEVEL 

Level  (X) 

Difference 

(ppm) 

(Pfw) 

(X) 

107D 

<10 

145D 

<10 

172D 

<10 

212D 

<5 

2920 

<10 

3360 

23 

4070 

23 

4730 

10 

5400 

24 

6100 

22 

6690 

25 

773D 

14 

8360 

14 

9210 

16 

10180 

18 

1 1 01 D 

15 

1176D 

14 

12530 

8 

JlrthirD  Little 


D-45 


TABLE  QC  2-10  (continued) 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

K 

I 


QUALITY  CONTROL  MONITORING  DATA  FOR  BAAP  ■  EA 
(Run  2) 


. STANDARDS . 

DUPLICATES 

SAMPLE 

SAMPLE 

ANALYZED 

Reference  Recovery 

Relative 

TYPE 

CODE 

LEVEL 

Level  (X) 

Difference 

(ppm) 

(Ppm) 

(X) 

STAN0AR0 


185D 

93 

100 

93.0 

238D 

855 

900 

95.0 

266D 

892 

900 

99.1 

2940 

845 

900 

93.9 

314D 

455 

400 

113.8 

3520 

440 

450 

97.8 

365D 

429 

450 

95.3 

3920 

340 

450 

75.6 

425D 

420 

450 

93.3 

44 7D 

422 

450 

93.8 

4910 

452 

450 

100.4 

5150 

411 

450 

91.3 

5580 

395 

450 

87.8 

583D 

400 

450 

88.9 

6360 

371 

360 

103.1 

6680 

536 

540 

99.3 

6810 

354 

360 

98.3 

/09D 

376 

360 

104.4 

7380 

431 

460 

93.7 

7750 

466 

450 

103.6 

8040 

477 

450 

106.0 

8690 

477 

450 

106.0 

9070 

478 

450 

106.2 

967D 

482 

450 

107.1 

1042D 

460 

450 

102.2 

1070D 

446 

450 

99.1 

1 1 21 D 

464 

450 

103.1 

11490 

458 

450 

101.8 

11960 

361 

450 

80.2 

12260 

452 

450 

100.4 

1273D 

462 

450 

102.7 

Average: 

101.2 

SO: 

7.9 

ArfhirD  Little 
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TABLE  QC  2-10  (continued) 


QUALITY  CONTROL  MON  I  TORINO  DATA  FOR  BAAP  -  EA 
(Run  2) 


. STANDARDS . DUPLICATES 

SAMPLE  SAMPLE  ANALYZED  Reference  Recovery  Relative 
TYPE  CODE  LEVEL  Level  (X)  Difference 

(ppm)  (ppm)  (X) 


1 

I 

I 

I 


1 

1 

I 

I 

I 

I 

I 


DUPLICATE 


1240  (1) 

499 

12S0  (2) 

458 

9.0 

1690  (1) 

165 

1700  (2) 

163 

1.2 

1970  (1) 

299 

1980  (2) 

335 

10.7 

247D  (1) 

410 

2480  (2) 

432 

5.1 

3030  (1) 

252 

3040  (2) 

268 

6.0 

3250  (1) 

123 

3260  (2) 

123 

0.0 

434D  (1) 

273 

4350  (2) 

290 

5.9 

4600  (1) 

153 

4610  (2) 

145 

5.5 

502B  (1) 

45 

5030  (2) 

75 

40.0 

527D  (1) 

65 

5280  (2) 

72 

9.7 

5670  (1) 

356 

5680  (2) 

355 

0.3 

5930  (1) 

222 

5940  (2) 

210 

5.7 

6470  (1) 

386 

6480  (2) 

401 

3.7 

7240  (1) 

391 

7250  (2) 

391 

0.0 

75 2D  (1) 

244 

7530  (2) 

256 

4.7 

8550  (1) 

395 

8560  (2) 

392 

0.8 

8900  (1) 

276 

8910  (2) 

265 

2.3 

987D  (1) 

259 

9880  (2) 

260 

0.4 

1037D  (1) 

400 

10380  <2) 

403 

0.7 

10390  <1) 

1014 

10400  (2) 

1072 

5.4 

10530  (1) 

816 

10540  (2) 

794 

2.8 

10820  (1) 

210 

10830  (2) 

210 

0.0 
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3 

i 

I 

K 


TABt.E  UC  2-10  (continued) 


QUALITY  CONTROL  MONITORING  DATA  KO«  S5AAP  -  e‘A 
(Run  2) 

. STANDARDS -  DUPLICATES 


I 

I 


1 

s 

I 

i 


SAMPLE 

TYPE 

SAMPLE 

COOE 

ANALYZED 

LEVEL 

(ppm) 

Reference 

Level 

(ppm) 

Recovery 

(X) 

Relative 

Difference 

(X) 

DUPLICATE 

11301) 

(1) 

24* 

(continued)1131t) 

(2) 

200 

22.0 

1161D 

(1) 

18* 

11620 

(2) 

182 

1.1 

1207D 

<1> 

303 

1208D 

(2) 

302 

1.0 

1240D 

(1> 

588 

12*10 

(2) 

583 

0.5 

1?8*D 

(1) 

282 

1285D 

(2) 

277 

1.8 

Averoae: 

5.4 

SO: 

8.4 

SPIKE 

67E0 

548 

360 

103.1 

(Spike  of  6771)  [177  pfjm]  with  360  ppmj 


I 

I 

I 

I 
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ATTACHMENT  C 


REPRESENTATIVE  GC/MS  TUNING  DATA  FROM  DATACHEM 


Arthur  D  Little 
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METHOD  PERFORMANCE  ( DFTPP ) 


Before  any  samples  are  analyzed  the  mass  spectrometer  is 
tuned  such  that  the  EPA  performance  criteria  for  DFTPP  are 
achieved.  The  documentation  for  tuning  compliance  has  been 
included  with  this  report  on  the  following  page(s).  The  entry 
for  %  relative  abundance  in  the  top  right  hand  column  is  the 
actual  results  obtained  with  50  ng  DFTPP.  The  results  are  listed 
opposite  the  method  criteria  for  each  ion.  The  samples  analyzed 
appear  on  the  lower  half  of  the  report  with  the  date  and  time  of 
ana  lysis. 
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GC/MS  TUNING  AND  MASS  CALIBRATION 
Decaf luorotriphenylphosp hint  ( DFTPP ) 


Instrument  ID  MS-8 


ID  I V1DFTPP 


Contractor  DATACHEM 


Date  04/14/88 


Time  09: 55: 00 


Data  Release  Authorized  By: 


ION  ABUNDANCE  CRITERIA 


XRELATIVE  ABUNDANCE 


30.  0  -  60. 
less  than 
mass  69  re 
less  than 
40.  0  -  60. 
less  than 
base  peak* 
5.  0  -  9.  OX 
10.  0  -  30. 
greater  th 
present*  b 
greater  th 
17.  0  -  23. 


07.  of  mass  198 
2.  0*6  of  mass  69 
lative  abundance 
2.  OX  of  mass  69 
OX  of  mass  198 
1.  OX  of  mass  198 
100X  relative  abundance 
of  mass  198 
OX  of  mass  198 
an  1.  OX  of  mass  198 
ut  less  than  mass  443 
an  40.  OX  of  mass  198 
OX  of  mass  442 


52.  95 
1.  07 
54.  56 
0.  00 

40.  39 
0.  00 

100.  00 
6.  35 
16.  95 
1.  14 
6.  10 

41.  09 
8.  24 


1.  98  ) 


0.  00  ) 


(  20.  08  ) 


1  Value  in  parenthesis  is  X  mass  69 

t  Value  in  parenthesis  is  X  mass  442 
HIS  PERFORMANCE  TUNE  APPLIES  TO  THE 
SAMPLES*  BLANKS.  AND  STANDARDS. 


FOLLOWING 


SAMPLE  ID  . 


LAB  ID 


DATE  OF 
ANALYSIS 


TIME  OF 
ANALYSIS 


pH  1027 
EH 1029 


STD  150 

IU5ADL1S0 

04/14/88 

12:  57: 00 

STD  37.  5 

I V7ADL37 

04/14/88 

14: 18: 00 

H20 

I V10ADLQCW 

04/14/88 

15:  53:  00 

I VI 1 EH 1027 

04/14/88 

16:  25:  00 

I V 1 2EH 1 029 

04/14/88 

16:  56:  00 

SOIL 

IV16ADLQCS 

04/14/88 

17:  29: 00 

-  FILTRATE 

I V 1 3EH 1 030 

04/14/88 

17:  59:  00 

-  SOLID 

IV17EH1030 

04/14/88 

18:  31: 00 

-1  IN  20  DIL 

I V14EH1026 

04/14/88 

19: 01: 00 

-1  IN  20  DIL 

I V1SEH1028 

04/14/88 

19:  33:  00 
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ATTACHMENT  D 


SURROGATE  RECOVERIES  (STANDARD  MATRIX)  IN  SEMI  VOLATILE 
ANALYSIS  OF  WATER  SAMPLES  BY  DATACHEM 


AithirD  Little 


I 

I 

I 


DATACHEM 

QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


I 

I 

I 

I 

0 

I 

I 


USATHAMA  Method;  Seai-Volati les _ _ /  Water  # JJ8 

Date  Analyzed:  10-7-87 

Field  Sample  #>8:  145B , 141B, 144B , 142B _ 

DataChem  Sample  #'s:  EG  2655  -  EG  2658 _ 


QUALITY  ASSURANCE  COMMENTS 
2CLFD4  recovery:  86.7% 

Recovery  is  acceptable. 
13PBD4  recovery :  73.0% 

Recovery  is  acceptable. 
DEPD4  recovery:  98.2% 

Recovery  is  acceptable. 


Upper 

Control 

Limit : 

100% 

Lower 

Control 

Limit : 

52% 

Upper 

Control 

Limit : 

110% 

Lower 

Control 

Limit : 

52% 

Upper 

Control 

Limit : 

132% 

Lower 

Control 

Limit : 

57% 

DNOPD4  recovery :  86.0% 


Recovery  is  acceptable. 


Upper  Control  Limit:  135% 
Lower  Control  Limit:  35% 


QUALITY  ASSURANCE: 


DATE:  //A/ £r_ 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


US  AT  HAMA  Method:  Semi-Volatiles _ /  Water  # _ JJ8 

Date  Analyzed;  10-15-87 

Field  Sample  »'s:  1556,1728,1738 _ 

DataChem  Sample  #'s:  EG  2702,  EG  2712,  EG  2713 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  89.2% 

Recovery  is  acceptable. 
13DBD4  recovery :  80.3% 

Recovery  is  acceptable. 
DEPD4  recovery:  92.4% 

Recovery  is  acceptable. 
DNOPD4  recovery:  86.5% 

Recovery  is  acceptable. 


Upper  Control  Limit:  100% 
Lower  Control  Limit:  52) 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Limit:  110% 

Limit:  52% 


Limit:  132% 

Limit:  57% 


Upper  Control  Limit:  135% 
Lower  Control  Limit:  35% 


QUALITY  ASSURANCE: 


DATE :_ 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAHA  Method:  Semi-Voiatiles _ /  Water  #  j J8 

Date  Analyzed:  10-21-87 

Field  Sample  t's:  1848,2006,2128,2205,2238 _ 

DataCheta  Sample  #'s:  EG  2819,  EG  2823,  EG  2627,  EG  2839,  EG  283Q 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery :  69.2% 

Recovery  is  acceptable. 
13DBD4  recovery:  54.9% 

Recovery  is  acceptable. 
DEPD4  recovery :  61.2% 

Recovery  is  acceptable. 
DNOPD4  recovery:  47.6% 

Recovery  is  acceptable. 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Limit:  100% 

Limit:  52% 


Limit:  110% 

Limit:  52% 


Limit:  132% 

Limit;  57% 


Limit:  135% 

Limit:  35% 


QUALITY  ASSURANCE: 


DATE: 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi-Volatiles _ /  Water _ # _ JJ8 

Date  Analyzed:  10-24-87 

Field  Sample  »*s:  199B , 231B , 2 32B , 235B , 2 44b , 24 5B , 252B , 254B , 255b 
DataCheir.  Sample  #'s:  EG  2856  -  EG  2862,  EG  2664  ,  EG  2865 _ 


QUALITY  ASSURANCE  COMMENTS: 

2CLPP4  recovery:  48.1%  Upper  Control  Limit:  100% 

Lower  Control  Limit:  52% 


13DBD4  recovery:  43.3%  Upper  Control  Limit:  110% 

~  Lower  Control  Limit:  52% 


DEPD4  recovery:  50.7%  Upper  Control  Limit:  132% 

Lower  Control  Limit:  57% 

The  recoveries  of  2CLFD4 ,  13DBD4,  and  DEPD4  are  slighly  lower 
than  previous  data.  The  data  values  were  tested  by  QA  and  are 
not  Dixon  outliers.  Subsequent  analyses  demonstrate  that  r9~ 
coveries  have  returned  within  control  limits  for  this  method. 
The  data  for  this  set  of  samples  is  statistically  acceptable. 

DNOPD4  recovery:  47.8%  Upper  Control  Limit:  135% 

Lower  Control  Limit:  35% 

Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


DATE ; 
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DATACHEK 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi-Volatiles _ /  Water _ #  j J8 

Date  Analyzed:  10-29-87 

Field  Sample  #'s:  260B  ,  26  7B  ,  270B  ,  27  35 , 285B ,  286B ,  &  278B _ 

DataChen  Sample  #'s:  EG  29  29  -  EG  29  35 _ _ _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  cscov^ry :  83.6% 


Recovery  is  acceptable. 


Upper  Control  Limit:  100% 
Lower  Control  Limit:  52% 


13DBD4  recovery :  63.4% 


Recovery  is  acceptable. 


Upper  Control  Limit:  110% 
Lower  Control  Limit:  52% 


DEPD4  recovery :  61.2% 


Recovery  is  acceptable. 


Upper  Control  Limit:  132% 
Lower  Control  Limit:  57% 


DNOPD4  recovery:  65.2% 


Upper  Control  Limit:  135% 
Lower  Control  Limit:  35% 


Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


DATE :  _  /_£/9jer_ 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi-Volatiles _ /  Water  #  JJ8 

Date  Analyzed:  11-2-87 _ 

Field  Sample  »'s:  259B,  296B,  299B,  307B,  309B,  311B _ 

Da'caChem  Sample  #'s:  EG  2999  -  EG  3002,  EG  3004,  EG  3006 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery :  85.0% 
Recovery  is  acceptable. 
13DBD4  recovery :  87.5% 
Recovery  is  acceptable. 
DEPD4  recovery :  99.4% 

Recovery  is  acceptable. 
DNOPD4  recovery :  72.2% 
Recovery  is  acceptable. 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Limit:  100% 

Limit:  52% 


Lim.i  t :  110% 

Limit:  52% 


Limit:  132% 

Limit:  57% 


Limit:  135% 
Limit:  35% 


QUALITY  ASSURANCE: 


DATE  :  /  //f  / 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


***************************************************************** 

USATHAMA  Method:  Semi-volatiles _ /  water  #  JJ8 

Date  Analyzed:  11-5-87 _ 

Field  Sample  t's:  318B,  319B,  328B,  329B,  336B,  337B _ 

DataChem  Sample  #'s:  EG  3101  -  EG  3106 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  85.0% 
Recovery  is  acceptable. 
13DBD4  recovery:  74.1% 
Recovery  is  acceptable. 
DEPD4  recovery:  94.0% 
Recovery  is  acceptable. 
DNOPD4  recovery:  72.5% 
Recovery  is  acceptable. 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Limit:  100% 

Limit:  52% 


Limit:  110% 

Limit:  52% 


Limit:  132% 

Limit:  57% 


Limit:  135% 

Limit:  35% 


QUALITY  ASSURANCE: 


DATE :  l_/_L  <L^£^L 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A. D .  LITTLE 

USATHAMA  Method:  Semi-Volatiles _ /  Water  #  JJ8 

Date  Analysed:  11-1,1-87 

Field  Sample  #  'ss _ 354B,  356B,  365B,  366B,  367B,  368B _ 

DataChem  Sample  #'*:  EG  3129,  EG  3131,  EG  3133  -  EG  3136 _ 

QUALITY  ASSURANCE  COMMENTS; 

2CLPP4  recovery:  88.2%  Upper  Control  Limit:  100% 

Lower  Control  Limit:  52% 

Recovery  is  acceptable. 

13DBD4  recovery:  80.1%  Upper  Control  Limit:  110% 

-  -  -  Lower  Control  Limit:  52% 

Recovery  is  acceptable. 

DEPD4  recovery:  108.1%  Upper  Control  Limit:  132% 

Lower  Control  Limit:  57% 

Recovery  is  acceptable. 

DNOPD4  recovery:  52.5%  Upper  Control  Limit:  135% 

Lower  Control  Limit:  35% 

Recovery  is  acceptable. 

QUALITY  ASSURANCE: 
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DATA C HEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi-Volatl les _ /  water  #  jjs 

Date  Analyzed:  11-12-87 

Field  Sample  376B, 377B, 385B( Broken  in  t ransi t ) , 386B, 390B _ 

DstaChem  Sample  #'s:  EG  3156  -  EG  3159 _ 


QUALITY  ASSURANCE  COMMENTS : 


2CLPD4  recovery :  1 0 0 % 


Recove  y  is  acceptable. 


Upper  Control  Limit:  1001 
Lower  Control  Limit:  52% 


13DBD4  recovery :  112.3% 


Upper  Control  Limit:  110% 
Lower  Control  Limit:  52% 


Recovery  is  slightly 
value  is  not  a  Dixon 


higher  than  previous  recoveries, 
outlier,  and  is  acceptable. 


The 


DEPD4  recovery:  124.6% 


Recovery  is  acceptable. 


Upper  Control  Limit:  132% 
Lower  Control  Limit:  £7% 


DNOPD4  recovery:  77.0% 
Recovery  is  acceptable. 


Upper  Control  Limit:  135% 
Lower  Control  Limit:  35% 


QUALITY  ASSURANCE 


rVT') 


DATE; 


/  /  j  ifesj 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A. D .  LITTLE 


US  AT  HAMA  Method;  Semi-Volatiles _ /  Water  #  jjb 

Date  Analyzed:  11--13-87 

Field  Sample  4008,4018,4218,4238,4  248 _ _ 

DataChem  Sample  #'s:  EG  3161  -  EG  3163,  EG  3165,  EG  3166 _ 

QUALITY  ASSURANCE  COMMENTS: 


2CLPD4 

recovery: 

108% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit: 

100% 

52% 

13DBD4 

recovery: 

118% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit : 

110% 

52% 

Recovery  for  2CLPD4  and  13DBD4  were  slightly  higher  than  previous 
recoveries.  The  values  were  tested  by  QA  and  are  not  Dixon 
outliers.  They  are  also  acceptable  by  the  square  root  of  3  test. 
The  data  are  acceptable. 


DEPD4  recovery:  129.51 
Recovery  is  acceptable. 
DNOPD4  recovery :  102.5% 
Recovery  is  acceptable. 


Upper 

Lower 

Control 

Control 

Limit : 
Limit : 

132% 

57% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit : 

135% 

35% 

QUALITY  ASSURANCE: 


DATE :  /  / ^ 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method;  Semi-Volati les _  /  Water  _  #  jj8 

Date  Analyzed;  11-19-87 

Field  Sample  #*s:  452B,  453B,  46QB,  461B _ 

DataChem  Sample  It's:  EG  3202  -  EG  3205 _ _ 


QUALITY  ASSURANCE  COMMENTS; 


2.CLPD4 

recovery: 

102% 

Upper 

Lower 

Control 

Control 

Limit: 

Limit: 

100% 

52% 

13DBD4 

recovery: 

124% 

Upper 

Lower 

Control 

Control 

Limit: 

Limit: 

110% 

52% 

Recoveries  are  slightly  higher  than  previous  data 
13DBD4.  The  values  were  tested  by  QA  and  are  not 
They  are  acceptable  by  the  square  root  of  3  test, 
acceptable . 


for  2CLPD4  & 
Dixon  outliers. 
The  data  are 


DEPD4  recovery;  127% 
Recovery  is  acceptable. 
DNOPP4  recovery ;  72.3% 
Recovery  is  acceptable. 


Upper  Control  Limit:  132% 
Lover  Control  Limit:  57% 


Upper  Control  Limit:  135% 
Lower  Control  Limit:  35% 


QUALITY  ASSURANCE: 


DATE 


*. jMiLl '£L 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method;  Semi-Volati les _ /  Water  #  JJ8 

Date  Analyzed:  11-24-87 

Field  Sample  »'s:  465B,  472B,  473B,  490B,  491B,  494B _ 

DataChem  Sample  #'s:  EG  3234  -  EG  3238,  EG  3241 _ 


QUAL7TY  ASSURANCE  COMMENTS: 

2CLPD4  recovery:  122%  Upper  Control  Limit:  100% 

Lower  Control  Limit:  52% 


The  recovery  of  2CLPD4  is  higher  than  previous  data  at  122%. 

The  value  has  been  tested  by  QA  and  is  not  a  Dixon  outlier.  The 
recovery  although  high  is  statistically  acceptable.  Subsequent 
analyses  demonstrate  that  recoveries  have  returned  within  the 
control  limits  for  this  method. 

13DBD4  recovery:  106%  Upper  Control  Limit:  110% 

Lower  Control  Limit:  52% 

Recovery  is  acceptable. 


DEPD4  recovery :  1 1 2 % 


Recovery  is  acceptable. 


Upper  Control  Limit:  132% 
Lower  Control  Limit:  57% 


DNOPP4  recovery:  89.0% 


Recovery  is  acceptable. 


Upper  Control  Limit:  135% 
Lower  Control  Limit:  35% 


QUALITY  ASSURANCE: 


DATE: 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

***************************************************************** 

USATHAMA  Method:  Semi-Volatiles _ /  Water  #  JJ8 

Date  Analyzed:  12-3-87 _ 

rield  Sample  f's:  501B , 502B , 511B , 512B ( broken  in  transit),  522B 
523B, 524B, 528B _ 

DataChem  Sample  #'s:  EG  3276  -  EG  3282 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  65.4% 

Upper 

Control 

Limit : 

100% 

Lower 

Control 

Limit : 

52% 

Recovery  is  acceptable. 

13DBD4  recovery:  55.9% 

Upper 

Control 

Limit : 

110% 

Lower 

Control 

Limi t : 

52% 

Recovery  is  acceptable. 

DEPD4  recovery:  33.6% 

Upper 

Control 

Limit : 

132% 

Lowe  r 

Control 

Limit : 

57% 

Recovery  is  acceptable. 

DNOPD4  recovery:  34.8% 

Upper 

Cont  rol 

Limit : 

135% 

Lower 

Control 

Lirai t : 

35% 

Recovery  is  at  the  lower  control  limit  and  is  acceptable. 
Future  analyses  will  be  watched  closely  for  any  possible  trend 
toward  lower  than  previous  data  recoveries. 


QUALITY  ASSURANCE: 


DATE: 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi-Volati les _ /  Water  #  JJ8 

Date  Analyzed:  12-8-87 

Field  Sample  ,  53 5B , 536B , 54  4B , 545B , 559B , 56 OB , 556B, 555B , 558B 
DataChem  Sample  #'s:  EG  3292  -  EG  3300 _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPP4  recovery:  81.8% 
Recovery  is  acceptable. 
13DBD4  recovery:  66.1% 
Recovery  is  acceptable. 
DEPD4  recovery:  99.5% 
Recovery  is  acceptable. 


Upper 

Lower 

Control 

Control 

Limit : 
Limit : 

100% 

52% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit : 

110% 

52% 

Upper 

Lower 

Control 

Control 

Limit: 
Limit : 

132% 

57% 

DNOPD4  recovery:  78.8% 


Recovery  is  acceptable. 


Upper  Control  Limit:  135% 
Lower  Control  Limit:  35% 


QUALITY  ASSURANCE: 


7^-  '222 


DATE: 


ArtKir  D  Little 


D-66 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHANA  Method: _ Semi-Volatiles _ /  Water  #  jj8 

Data  Analyzed:  12-9-87 

riald  Sample  587B,586B, 5S5B, 554B, 557B, 584B, 569B, 570B _ 

DataChem  Sample  #'s:  EG  3313  -  EG  3320 _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  99.0% 
Recovery  la  acceptable. 
13DBD4  recovery:  78.9% 
Recovery  is  acceptable. 
DEPD4  recovery:  89.0% 
Pecovery  is  acceptable. 


Uppe  r 
Lower 

Control 

Control 

Limit: 
Limit : 

100% 

52% 

Upper 

Lower 

Control 

Control 

Limit: 
Limit : 

110% 

52% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit : 

132% 

57% 

DNOPD4  recovery:  76.5% 


Recovery  la  acceptable. 


Upper  Control  Limit:  135% 
Lower  Control  Limit:  351 


QUALITY  ASSURANCE. 


DATE:_ 


JlrthirD  Little 


D-67 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


US  AT  HAMA  Method:  Saai-Volatl  lea _ /  Water  #  jjfl 

Date  Analyzed;  12-10-87 

Field  Sample  »'s;  602B , 603B , 612B , 61 3B , 616B  -  618B _ 

DataChem  Sample  #'s:  EG  3348  -  EG  3354 _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  96.1% 

Recovery  is  acceptable. 
13DBD4  recovery:  100.6% 

Recovery  is  acceptable. 
DEPD4  recovery;  125.6% 

Recovery  is  acceptable. 
DNOPD4  recovery:  69.6% 

Recovery  is  acceptable. 


Upper 

Control 

Limit : 

100% 

Lower 

Control 

Limit : 

52% 

Upper 

Control 

Limit: 

110% 

Lower 

Control 

Limit : 

52% 

Upper 

Control 

Limit: 

132% 

Lower 

Control 

Limit: 

57% 

Upper 

Control 

Limit : 

135% 

Lower 

Control 

Limit: 

35% 

QUALITY  ASSURANCE 


DATE:  L IlliLL. 


AvthirDBittte 


D-68 


DATACHEH 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


d  i*  *  *  **ft*ft*****lk**********rt****ik**it*«**Aft*ift*  ********* 


U8AT&AMA  Method:  Semi-Volatiles _  /  Water _ t  JJ8 

Date  Analysed:  12-14-87 

Field  Sample  6278, 628?;,  6  378, 6  38B,646B,647B,  6518,6523 _ _ _ 

DataChesa  Sample  #'s:  EG  3368  -  EG  3375 _ _ _ _ _ _ _ 

QUALITY  ASSURANCE  COMMENTS: 

2CLPD4  recovery:  109%  Upper  Control  Limit:  100% 

Lower  Control  Limit:  52% 

Recovery  is  slightly  higher  then  previous  recoveries.  The  value 
was  tested  by  QA  and  is  not  a  Dixon  outlier.  It  is  also 
acceptable  by  the  square  root  of  3  test.  The  data  is  acceptable. 


13DBD4  recovery:  88.9% 
Recovery  is  acceptable. 


Upper  Control  Limit:  110% 
Lower  Control  Limit:  52% 


DBRD4  recovery:  104.5% 
Recovery  is  acceptable. 


Upper  Control  Lir.it:  132% 
Lower  Control  Limit:  57% 


PHOPD4  recovery:  96.1% 
Recovery  is  acceptable. 


Upper  Control  Limit:  135% 
Lower  Control  Limit:  35% 


QUALITY  ASSURANCE: 


DATE :  (  jj__  *  [_ 


Arthur  D»  Little 


D-69 


DATA CH KM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


U3ATHAMA  Method: _ Semi-Volatiles _ /  Water _  #  JJ8 _ 

Date  Analyzed:  1 2-2 1-8 7 _ 

Da  taChem  Sample  # 11  s :  EG  3422  -  EG  3427  ,  EG  3420  (F),  EG  3431  , _ 

EG  3414  -  EG  3440,  EG  3443,  and  EG  3444 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  r ecovety :  73.5% 
Recovery  is  acceptable. 
13DBD4  recovery :  80.6% 
Recovery  is  acceptable. 
DEPD4  recovery :  99.1% 

Recovery  is  acceptable. 
PNOPD4  recovery :  71.2% 
Recovery  is  acceptable. 


Upper  Control  Limit:  91% 
Lower  Control  Limit:  57% 


Upper  Control  Limit:  105% 
Lower  Control  Limit:  50% 


Upper  Control  Limit:  129% 
Lower  Control  Limit:  55% 


Upper  Control  Limit:  132% 
Lower  Control  Limit:  32% 


QUALITY  ASSURANCE 


DATE:  /  2-  /  ^  ^ 


AitJurD  Little 


D-70 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

*********  A*/?  ***********************************4**'  *************** 

USATHAMA  Method;  Semi -Vola t i les _ _ /  Water  #  JJ8 

Date  Analyzed:  12-22-87 _ _ 

DataChem  Sample  # ' s : EG  3514  -  EG  3520,  EG  3524  -  EG  3529, _ 

EG  3530  (F) 


QUALITY  ASSURANCE  COMMENTS: 
2CLPD4  recovery :  68.6% 

Recovery  is  acceptable. 

13DBD4  recovery :  65.6% 

Recovery  is  acceptable. 

DEPD4  recovery :  86.1% 

Recovery  is  acceptable. 

DNOPD4  recove try :  49.7% 

Recovery  is  acceptable. 


Uppe  r 
Lower 

Control 

Control 

Limit : 
Limit: 

91% 

57% 

Upper 

Lower 

Control 

Control 

Limit: 
Limi t : 

105% 

50% 

Upper 
Lowe  r 

Control 

Control 

Limit: 
Limit : 

129% 

55% 

Upper 
Lowe  r 

Control 

Control 

Limi t : 
Limit: 

132% 

32% 

QUALITY  ASSURANCE: 

JlithirD  little 


DATE;  2^7 


D-71 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A . D .  LITTLE 


USATHAMA  Method:  Semi-Volatiles _ /  Wacer  #_JJ_8 

Date  Analyzed:  1-11-88 

DataChem  Sample  #'s:  EH  0002  -  EH  0004 _ 


QUALITY  ASSURANCE  COMMENTS: 

2CLPD4  recovery:  81.1%  Upper  Control  Limit:  100% 

Lower  Control  Limit:  52% 

Recovery  is  acceptable. 


13DBD4  recovery:  49.3%  Upper  Control  Limit:  110% 

Lower  Control  Limit:  52% 

QC  recovery  of  13DBD4  was  slightly  lower  than  previous  data  at 
49%.  QA  applied  a  USATHAMA  square  root  of  3  test  of 
acceptability.  It  was  determined  that  for  this  analyte,  data 
values  with  recovery  above  30.6  would  be  acceptable.  The  date 
value  itself  was  tested  by  QA  and  is  not  a  Dixon  outlier.  The 
recovery  of  49.3%,  although  slightly  low,  is  acceptable.  QA 
will  monitor  future  recoveries  of  this  analyte  to  watch  for  any 
trend  that  might  develop. 


DEPD4  recovery:  69.7%  Upper  Control  Limit:  132% 

Lower  Control  Limit:  57% 

Recovery  is  acceptable. 


DNOPD4  recovery:  73.0%  Upper  Control  Limit:  135% 

Lower  Control  Limit:  35% 

Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


DATE: 


Arthir  D  Little 


D-72 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method;  Semi-Volatiles _ /  Water  #  JJ8 

Date  Analyzed;  1-12-88 

Field  Sample  #'s;  123D,  130D,  131D,  132P _ 

DataChem  Sample  #'s:  EH  0022  -  EH  0025 _ 


QUALITY  ASSURANCE  COMMENTS: 
2CLPD4  recovery :  97.7% 

Recovery  is  acceptable. 

13DBD4  recovery;  66.2% 

Recovery  is  acceptable. 

DEPD4  recovery;  80.3% 

Recovery  is  acceptable. 

DNOPD4  recovery:  89.6% 

Recovery  is  acceptable. 


Upper 

Lower 

Control 

Control 

Limit : 
Limi t : 

100% 

52% 

Upper 
Lowe  r 

Control 

Control 

Li mi t ; 
Limi t ; 

110% 

52% 

Uppe  r 
Lowe  r 

Control 

Control 

Limit: 

Limit: 

132% 

57% 

Uppe  r 
Lower 

Control 

Control 

Limi t : 
Limi t : 

135% 

35% 

QUALITY  ASSURANCE 


DATE :  _ 


ArthirD  Little 


D-73 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 


A.D.  LITTLE 


USATHAMA  Method:  Semi-Volatiles 


/  Water 


#  JJ8 


Date  Analyzed:  1-18-88 

Field  Sample  #'s:  159D, 160D, 167D, 168D 

DataChem  Sample  #'s:  EH  0056  -  EH  0059 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  73.8% 


Upper  Control  Limit:  101% 
Lower  Control  Limit:  51% 


Recovery  is  acceptable. 
13DBD4  recovery:  61.9% 


Upper  Control  Limit:  111% 
Lower  Control  Limit:  51% 


Recovery  is  acceptable. 
DEPD4  recovery:  77.1% 


Upper  Control  Limit:  130% 
Lower  Control  Limit;  60% 


Recovery  is  acceptable. 
DNOPD4  recovery :  84.7% 


Upper  Control  Limit:  127% 
Lower  Control  Limit:  36% 


Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


(5?- 


DATE: 


j-1.1 


ArthirD  little 


D-74 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

★  ★***★★****•  ******ftilr**t*r**iflf*,ifr*«**‘****yr*Tlf'fc***  ***★*★**★  Aft***1********* 

USATHAMA  Method: _ Semi-Volatiles _ /  Water _ «  JJ8 

Date  Analyzed:  1-19-88 

Field  Sample  #'s:  179D,i3QD,192D  -  196D _ 

DataChem  Sample  #'s:  EH  0082  -  EH  0086 _ _ _ 

QUALITY  ASSURANCE  COMMENTS: 

2CLPP4  recovery:  101%  Upper  Control  Limit:  101% 

Lower  Control  Limit:  51% 

Recovery  is  acceptable. 

13DBD4  recovery:  68.1%  Upper  Control  Limit:  111% 

Lower  Control  Limit:  51% 

Recovery  is  acceptable. 

PEPD4  recovery:  81.9%  Upper  Control  Limit:  130% 

Lower  Control  Limit:  60% 

Recovery  is  acceptable. 

DNOPD4  recovery:  126%  Upper  Control  Limit:  127% 

Lower  Control  Limit:  36% 

Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


DATE: 


AifharD  Little 


D-75 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A. D.  LITTLE 

********#*£ilr***Ait*ft**6********  ***************************&******* 

USATHAMA  Method;  Semi -Volatiles _ /  Water  #  JJ8 

Date  Analyzed:  1-26-88 _ 

Field  Sample  #'s:  2090,2100,2210,2220,2330  -  2360 _ 

DataChem  Sample  #'s:  EH  0126  -  EH  0133 _ _ 

QUALITY  ASSURANCE  COMMENTS: 

2CLPD4  recovery:  84.6%  Upper  Control  Limit:  101% 

Lower  Control  Limit:  51% 

Recovery  is  acceptable. 

13DBD4  recovery:  54.5%  Upper  Control  Limit:  108% 

Lower  Control  Limit:  52% 

Recovery  is  acceptable. 

DEPD4  recovery:  79.4%  Upper  Control  Limit:  127% 

Lower  Control  Limit:  61% 

Recovery  is  acceptable. 

DN0PP4  recovery:  82.0%  Upper  Control  Limit:  120% 

Lower  Control  Limit:  38% 

Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


Arthur  D  Little 


D-76 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi-Volati les _ /  Water  #  JJ8 

Date  Analyzed:  2-1-88 _ 

Field  Sample  #'s:  2450,2460,2550,2580,2600,2610,2570 _ 

DataChem  Sample  #'s:  EH  0150  -  EH  0156 _ _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLFD4  recovery:  85.1% 

Recovery  is  acceptable. 
13DBD4  recovery:  64.9% 

Recovery  is  acceptable. 
DEPD4  recovery:  84.2% 

Recovery  is  acceptable. 
DN0PD4  recovery :  1 0 7 % 

Recovery  is  acceptable. 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Limit:  101% 

Limit:  51% 


Limit:  108% 

Limit:  52% 


Limit:  127% 

Limit:  61% 


Limit:  120% 

Limit:  38% 


QUALITY  ASSURANCE 


- 


DATE :_  2  h  ItiL 


ArthirD  Little 


r>-77 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Methods  Semi-Volatiles _ /  Water  #  J JO 

Date  Analyzed:  2-9-88 _ 

Field  Sample  #'s:  273D,  274D,  289D,  290D,  301D,  302D _ 

DataChem  Sample  #'s:  EH  0186  -  EH  0191 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  79.9% 

Recovery  is  acceptable. 
13DBD4  recovery:  60.9% 

Recovery  is  acceptable. 
DEPD4  recovery :  91.0% 

Recovery  is  acceptable. 
DNOPD4  recovery :  89.8% 

Recovery  is  acceptable. 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Limit:  101% 

Limit:  51% 


Limit:  108% 

Limit:  52% 


Limit:  127% 

Limit:  61% 


Limit:  120% 

Limit:  38% 


QUALITY  ASSURANCE: 


DATE :_  2  !  It-lJrT 


AithirD  Little 


D-79 


datachem 

QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Scai-Volatiles _ /  Water  # 

Date  Analyzed:  2  /Z3  / i’8'  ~ 

Field  Sample  *' »•  _H_OZ  O  t  tjOZo,  <JZOj>.  u32  Qy 

DataChem  Sample  #’  s:  £  H  qiz  y-  £H  02  f  y 


QUALITY  ASSURANCE  COMMENTS 
2CLPD4  recovery?  % 

Recovery  is  acceptable. 
13DBD4  recovery:  7£.6  9o 

Recovery  is  acceptable. 
DEPD4  recovery:  %l.H% 

Recovery  is  acceptable. 

DNOPD4  recovery;  \ 

1 

Recovery  is  acceptable. 


Upper  Control  Limit:  1011 
Lower  Control  Limit:  51% 


Upper  Control  Limit:  108% 
Lower  Control  Limit:  52% 


Upper  Control  Limit:  12?% 
Lower  Control  Limit:  61% 


Upper  Control  Limit:  120% 
Lower  Control  Limit:  38% 


QUALITY  ASSURANCE:  ~rn. 


DATE: 


Vi  6  /pf- 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi -Volati les  _ /  Water  #  JJ8 

Date  Analyzed:  2-26-88 _ 

Field  Sample  #'s:  4690,4860,5000,4880,5010,4570,4680,4930 _ 

DataChem  Sample  #'s:  EH  0432  -  EH  0439 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  92.5% 

Recovery  is  acceptable. 
13DBD4  recovery:  79.4% 

Recovery  is  acceptable. 
DEPD4  recovery :  99.2% 

Recovery  is  acceptable. 
DN0PD4  recovery:  78.2% 

Recovery  is  acceptable. 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Limit:  101% 

Limit:  51% 


Limit:  108% 

Limit:  52% 


Limit:  127% 

Limit:  61% 


Limit:  120% 

Limit:  38% 


QUALITY  ASSURANCE: 


6L 


DATE:  2 


ArthirDLrttle 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USA'i  I  AM  A  Method:  Semi-Volatiles _ _ /  Water _  #  JJ8 

Date  Analyzed:  2-26-88 _ 

Field  Sample  #rs:  4  4  20,4430,4540,4550,4560,4580,4590 _ _ _ _ 

DataChem  Sample  #'s:  EH  0340,  EH  0341,  EH0344  -  EH  0346,  EH  0348 


QUALITY  ASSURANCE  COMMENTS 


2CLPD4  recovery:  101% 

Recovery  is  acceptable. 
13DBD4  recovery:  78.2% 

Recovery  is  acceptable. 
DEPD4  recovery :  86.4% 

Recovery  is  acceptable. 
DNOPD4  recovery :  72.1% 

Recovery  is  acceptable. 


Upper  Control  Limit: 
Lower  Control  Limit: 


Upper  Control  Limit: 
Lower  Control  Limit: 


Upper  Control  Limit: 
Lower  Control  Limit: 


Upper  Control  Limit: 
Lower  Control  Limit: 


101% 

51% 


108% 

52% 


127% 

61% 


120% 

38% 


QUALITY  ASSURANCE: 


^  nm 


DATE;  3  h/fF 


Arthir  S>  Little 


D-82 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method;  Semi-Volatiles _ /  Water _  #  JJ8 

Date  Analyzed:  3-2-88 

Field  Sample  #'s:  4990,5100,5110,5220,5230  -  526D{F) _ _ 

DataChem  Sample  #'s:  EH  0476  -  EH  0478,EH  0481  -  EH  0485 _ 


QUALITY  ASSURANCE  COMMENTS: 

2CLPP4  recovery:  92.0%  Upper 

Lower 

Recovery  is  acceptable. 

13DBD4  recovery:  64.1%  Upper 

Lower 


Recovery  is  acceptable. 

DEPD4  recovery:  96.2%  Upper 

Lower 


Recovery  is  acceptable. 

DNOPD4  recovery :  69,1%  Upper 

’  -  Lowe  r 


Con  t 
Cont 


Cont 

Cont 


Cont 

Cont 


Cont 

Cont 


rol  Limit:  101% 
rol  Limit'  51% 


rol  Limit:  108% 
rol  Limit:  52% 


col  Limit:  127% 
rol  Limit:  61% 


rol  Limit:  120% 
rol  Limit:  38% 


Recovery  is  acceptable. 


QUALITY  ASSURANCE 


DATE:  3/y 


AithirP  Little 


D-83 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A . D .  LITTLE 


USATHAMA  Method:  Semi-Volatiles _ /  Water  #  JJS 

Date  Analyzed:  3-2-88 _ 

Field  Sample  #'s:  535D, 536D , 5 5 3D ( 554D , 56 5D . 566D _ 

DataChem  Sample  #'s:  EH  0614  -  SH  0019 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLFD4  recovery :  85.1% 

Recovery  is  acceptable. 
13DBD4  recovery:  55.9% 

Recovery  is  acceptable. 
UEPD4  recovery:  113% 

Recovery  is  acceptable. 
DNOPD4  recovery :  70.0% 

Recovery  is  acceptable. 


Upper 

Lower 

Control 

Control 

Limit: 
Limit : 

101% 

51% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit : 

108% 

52% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit : 

127% 

61% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit : 

120% 

38% 

QUALITY  ASSURANCE 


DATE  : _ 3  - 


ABthirPLfttJ& 


D-84 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A . 0 .  LITTLE 


*  ★★****★**★**  *  ★  w  ******  *!****  ****  *  *  *  *  *  **W*  ;’•************************ 


USATHAMA  Method: _ Semi-Volatiles  _ _ /  Water  #  JJ8 

Date  Analyzed:  3-3-88 _ 

Field  Sample  »fs:  578P, 579D, 590D, 591D, 592D _ _ 

DataChem  Sample  #'s:  EH  0627  -  EH  QC31 _ _ 


QUALITY  ASSURANCE  COMMENTS: 
2CLPD4  recovery :  90.5% 

Recovery  is  acceptable. 
13DBD4  recovery :  74,5% 

Recovery  is  acceptable. 
DEFD4  recovery :  99.1% 

Recovery  is  acceptable. 
PNOPP4  recovery:  83.8% 

Recovery  is  acceptable. 


Upper 

Lower 

Control 

Control 

Lira!  t : 
Limit: 

.101% 
51  % 

Uppe  r 
Lower 

Control 

Control 

Limi t : 
Limi t : 

108% 

52% 

Uppe  r 
Lower 

Control 

Control 

Limi t : 
Limi t : 

127% 

61% 

Upper 

Lower 

Control 

Control 

Limi t : 
Limit: 

120% 

38% 

QUALITY  ASSURANCE 


DATE:  3  J  j/££_ 


ArtharD  Little 


D~85 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

★  A-*****************#*************  ★****★*★*★  *****rtr*****rt>fr***  ****** 


USATHAMA  Method:  Semi-Volatiles 

/ 

Water  #  JJ8 

Date  Analyzed:  1-4-88 

Field  Sample  #’s:  604D,6G5 

D , 62  3D , 

,524D,633D,534D, 

637D, 638D 

DataChem  Sample  # '  s :  EH  0654  -  EH  0671 

QUALITY  ASSURANCE  COMMENTS 

• 

• 

2CLFD4  recovery:  77.2% 

Upper 

Control 

Limi t : 

101% 

Lowe  r 

Control 

Limit : 

51% 

Recovery  is  acceptable. 

13DBD4  recovery:  65.9% 

Upper 

Control 

Limit: 

108% 

Lower 

Control 

Limi t : 

52% 

Recovery  is  acceptable. 

DEFD4  recovery:  92.9% 

Upper 

Control 

Limit: 

127% 

Lower 

Control 

Limit : 

61% 

Recovery  is  acceptable. 

DNOPD4  recovery:  76.1% 

Upper 

Control 

Limit: 

120% 

Lowe  r 

Control 

Limit : 

38% 

Recovery  is  acceptable. 

QUALITY  ASSURANCE:  6  ( c^~ 

"~n -7 

DATE:  3 -7-^*5^ 

JlrfhirD  Little 


D-86 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

ft*********#***#*#****'*****)**#**********#*****************#******* 

USATHAMA  Method;  Semi-Volatiles _ /  Water  # _ JJ8 

Date  Analyzed;  3-4-88 

Field  Sample  #'s;  604D , 605D , 62 3D , 624D ,  6 3 3D ,  634D, 6 37P , 638D _ 

DataChem  Sample  #'s:  EH  0664  -  EH  0671 _ _  _ 


QUALITY  ASSURANCE  COMMENTS; 


2CLPD4  recovery;  77.2% 


Upper  Control  Limit; 
Lower  Control  Limit; 


Recovery  is  acceptable. 

13DBD4  recovery;  65.9%  Upper  Control  Limit; 

Lower  Control  Limit; 


Recovery  is  acceptable. 
DEPD4  recovery;  92.9% 


Upper  Control  Limit: 
Lower  Control  Limit: 


Recovery  is  acceptable. 
DNOPD4  recovery;  76.1% 


Upper  Control  Limit: 
Lower  Control  Limit: 


101% 

51% 


108% 

52% 


127% 

61% 


120% 

38% 


Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


DATE : 


AithirD  Little 


D-86 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A .  0 .  LITTLE 


USATHAMA  Method:  Semi-Volatiles _ _ /  Water  »  JJ8 

Date  Analyzed;  3-15-88 

Field  Sample  ft's:  6750,6760,6940,6960,7070 _ 

DataChem  Sample  #'s:  EH  0780  -  EH  0784 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPP4  recovery;  102%  Upper  Control  Limit:  101% 

Lower  Control  Limit:  51% 


Recovery  is  1%  above  the  UCL.  102%  is  acceptable  recovery. 


13DBD4  recovery :  87.1% 


Upper  Control  Limit:  108% 
Lower  Control  Limit:  52% 


Recovery  is  acceptable. 
DEPD4  recovery :  93.0% 


Upper  Control  Limit:  127% 
Lower  Control  Limit:  61% 


Recovery  is  acceptable. 
DNOPD4  recovery :  1 3 3 % 


Upper  Control  Limit:  120% 
Lower  Control  Limit:  38% 


Recovery  it?  higher  than  previous  data  at  133%.  The  value  has 
been  tested  by  QA  and  is  not  a  statistical  outlier.  The  value  is 
acceptable . 


QUALITY  ASSURANCE: 


DATE:  <?  —1^  '&•£' 


ilithir  IP  little 


D-87 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi-Volatiles _ /  Water _ #  JJ8 

Date  Analyzed:  3-17-88 

Field  Sample  #fs:  7220,7200,7350,7360,7390 _ _ 

DataChem  Sample  #'s:  EH  0791  -  EH  0795 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  104%  Uppe 

Lowe 

Recovery  is  slightly  higher  tha 
reasonable  recovery  and  is  acce 

13DBD4  recovery :  33.6%  Uppe 

Lowe 


r 

Control 

Limit : 

101% 

r 

Control 

Limit : 

51% 

n 

previous 

data 

at  104% 

ptable . 

r 

Control 

Limit : 

108% 

r 

Control 

Limit  ? 

52% 

104%  is 


Recovery  is  acceptable. 
PEPD4  recovery:  101% 


Uppe r  Control  Limit:  127% 
Lower  Control  Limit:  61% 


Recovery  is  acceptable. 
DNOPD4  recovery :  1 1 3 % 


Upper  Control  Limit:  120% 
Lower  Control  Limit:  38% 


Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


'"Y'Y) 


DATE : 


AsihirDLrttle 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Seiai-Volatiles _  /  Water  #  JJ8 

Date  Analyzed:  3-17-  88 _ 

field  Sample  t's:  64 5D , 6 46D , 6 56P , 6 57P , 6S8D , 659D , 6660 _ 

DataChem  Sample  t's:  EH  0717  -  EH  0723 _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  101% 

Recovery  is  acceptable. 

Uppe  r 
Lower 

Control 

Control 

Limit: 
Limi t : 

101% 

51% 

13DBD4  recovery:  78.4% 

Recovery  is  acceptable. 

Upper 

Lower 

Control 

Control 

Limit: 
Limi t : 

108% 

52% 

DEPD4  recovery:  94.6% 

Recovery  is  acceptable. 

Upper 
Lowe  r 

Control 

Control 

Limit : 
Limit : 

127% 

61% 

DNOPD4  recovery:  111% 

Upper 

Control 

Limi t : 

120% 

Lower  Control  Limit:  38% 


Recovery  is  acceptable. 


QUALITY  ASSURANCE : 


(y<!^ 


DATE :  3  -7X-<f<? 


ArtfurPLilllt 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A .  D .  LITTLE 


USATHAMA  Method;  Semi-Volatiles _ /  Water  # _ JJ8 

Date  Analyzed;  3-23-88 

Field  Sample  »*s;  7480,7500,7680,7700,7640,7850,7870 _ 

DataChem  Sample  #fs:  EH  0826  -  EH  0832 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery :  60.2% 


Upper  Control  Limit:  101% 
Lower  Control  Limit:  51% 


Recovery  is  acceptable. 
13DBD4  recovery :  46.9% 


Upper  Control  Limit:  108% 
Lower  Control  Limit:  52% 


DSPD4  recovery :  57.2% 


Upper  Control  Limit:  127% 
Lower  Control  Limit:  61% 


Recoveries  for  13DBD4  and  DEPD4  were  slightly  lower  than  previous 
data.  Both  values  were  tested  by  QA  and  are  not  Dixon  outliers. 
Both  values  are  acceptable  by  the  square  root  of  3  test.  The  data 
are  acceptable. 


DNOPD4  recovery ;  6 5 % 


Upper  Control  Limit:  120% 
Lower  Control  Limit:  38% 


Recovery  is  acceptable. 


QUALITY  ASSURANCE 


:  O  (  c  ^  / 

— -v— - 


;’E: 


DATE:  J 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

***************************************************************** 

USATHAMA  Method;  Semi-Volatiles _ /  Water  ♦  JJ8 

Date  Analyzed;  3-23-88 

Field  Sample  #'s;  786D, 799D, 801D, 811D, 812D-814D, 817D _ _ 

DataChem  Sample  #'s:  EH  0854  -  EH  0861 _ 


QUALITY  ASSURANCE  COMMENTS; 


2CLPD4  recovery;  83.6% 

Recovery  is  acceptable. 
13DBD4  recovery;  56.2% 

Recovery  is  acceptable. 
DEPD4  recovery;  84.8% 

Recovery  is  acceptable. 
DNOPD4  recovery;  126% 


Upper  Control  Limit:  101% 
Lower  Control  Limit:  51% 


Upper  Control  Limit:  108% 
Lower  Control  Limit:  52% 


Upper  Control  Limit:  127% 
Lower  Control  Limit:  61% 


Upper  Control  Limit:  120% 
Lower  Control  Limit:  38% 


Recovery  is 
not  a  Dixon 


slightly  higher  than  previous  data, 
outlier,  and  is  acceptable. 


The  value  is 


QUALITY  ASSURANCE 


~YVJ_ 


DATE :  3  6 
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D-91 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi-Volatiles _ /  Water  #  JJ8 

Date  Analyzed;  3-29-88 _ 

Field  Sample  »'s:  8310,8330,8510,0520,8660,8670 _ 

DataChem  Sample  #'s:  EH  0868  -  EH  0873 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPP4  recovery:  100% 

Recovery  is  acceptable. 
13DBD4  recovery:  85% 

Recovery  is  acceptable. 
DEPD4  recovery:  96.4% 

Recovery  is  acceptable. 
DNOPD4  recovery :  98.1% 

Recovery  is  acceptable. 


Uppe  r 
Lower 

Control 

Control 

Limit: 

Limit: 

101% 

51% 

Upper 

Lower 

Control 

Control 

Limit: 
Limit : 

108% 

52% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit : 

127% 

61% 

Upper 
Lowe  r 

Control 

Control 

Lirai  t : 
Limit: 

120% 

38% 

QUALITY  ASSURANCE: 


DATE :  3'?  t-'&fr' 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A . D .  LITTLE 

**********************************  Y>  ****************************** 

USATIIAMA  Method:  Semi -Vola t i  1  e s _ /  Water  #  JJ8 

Date  Analyzed:  3-30-88 

Field  Sample  #'s:  8780,8790,8960,8970 _ 

DataChem  Sample  #'s:  EH  0888  -  EH  0891 _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  90.5% 


Upper  Control  Limit:  101% 
Lower  Control  Limit:  51% 


Recovery  is  acceptable. 
13DBD4  recovery:  58.0% 


Upper  Control  Limit:  108% 
Lower  Control  Limit:  52% 


Recovery  is  acceptable. 
DEPD4  recovery :  91.5% 


Upper  Control  Limit:  127% 
Lower  Control  Limit:  61% 


Recovery  is  acceptable. 
DNOPD4  recovery:  87.0% 

Recovery  is  acceptable. 


Upper  Control  Limit:  120% 
Lower  Control  Limit:  38% 


QUALITY  ASSURANCE: 


DATE:  If  r 
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D-93 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A . D .  LITTLE 


***************************************************************** 

USATHAMA  Method: _ Semi -Volatiles _ _ /  Water _ # _ JJ8 _ 

Date  Analyzed: __3-30_~3_8 _ 

Field  Sample  #'s:  9u4D  (Filtrate) _ 

DataChem  Sample  # '  s : _ EH  089  2  (Filtrate ) _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery :  84.4% 

Recovery  is  acceptable. 
13DBD4  recovery :  73.1% 

Recovery  is  acceptable. 
DEPD4  recovery :  1 0 0 % 

Recovery  is  acceptable. 
DNOPD4  recovery:  86.6% 

Recovery  is  acceptable. 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Limit:  101% 

Limit:  51% 


Limit:  108% 

Limit:  52% 


Limit:  127% 

Limit:  61% 


Limit:  ’70% 

Limit:  38% 


QUALITY  ASSURANCE: 


DATE:  V  lilfa 
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I)-94 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method: _ Semi-volati les _ /  Water  JJ8 

Date  Analyzed;  3-31-88 

Field  Sample  #' s:  9140,9150,9300,9310,9620  -  965D _ 

DataChem  Sample  #'s:  EH  0927  -  EH  0934 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPP4  recovery:  98.4% 


Upper  Control  Limit:  101% 
Lower  Control  Limit:  51% 


Recovery  is  acceptable. 
13DBD4  recovery :  49.4% 


Upper  Control  Limit:  108% 
Lower  Control  Limit:  52% 


Recovery  for  13DBD4 
tested  by  QA  and  is 
square  root  of  3  te 


is  3%  below  the  LCL.  The  value  has  been 
not  an  outlier.  It  is  acceptable  by  the 
st  of  acceptability,  and  is  accepted. 


DEPD4  recovery:  104% 


Upper  Control  Limit:  127% 
Lower  Control  Limit:  61% 


Recovery  is  acceptable. 
DN0PD4  recovery :  1 2 1 % 


Upper  Control  Limit:  120% 
Lower  Control  Limit:  38% 


Recovery  is  1%  above  the  UCL. 
for  DNQPD4  and  is  acceptable. 


121%  is  reasonable  recovery 
The  value  is  not  an  outlier. 


QUALITY  ASSURANCE 


DATE :_ 


ArthirDftJttle 


D-95 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi-Volatiles _ /  Water  *  JJ8 

Date  Analyzed:  4-6-68 

Field  Sample  #'s:  979D , 980P , 997D , 998D , 999D , 1000D _ 

DataChem  Sample  #fs:  EH  0965  -  EH  0970 _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  91.6% 

Recovery  is  acceptable. 
13DBD4  recovery:  53.5% 

Recovery  is  acceptable. 
DEPD4  recovery :  92.2% 

Recovery  is  acceptable. 
DNOPD4  recovery :  77.5% 

Recovery  is  acceptable. 


Upper  Control  Limit:  101% 
Lower  Control  Limit:  51% 


Upper  Control  Limit:  108% 
Lower  Control  Limit:  52% 


Upper  Control  Limit:  127% 
Lower  Control  Limit:  61% 


Upper  Control  Limit:  120% 
Lower  Control  Limit:  38% 


<7 


QUALITY  ASSURANCE 


DATE 
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DATACHEP! 


QUALITY  ASSURANCE  REVIEW 
A . D .  LITTLE 

*****41fc**>fcfc*ft**:fr*ft*^fr******Afc#*****AA,  ft**************************** 

USATHAMA  Method: . Seal -Void tiles _ /  Water  #  JJ8 

Date  Analyzed:  4-13-88 

Field  Sample  # ' s : _ 1011 P,  101 2D, 1C15D,  1027D,  1028D, 1Q51D,  1052D _ 

LataChem  Sample  # '  s : _ EH  0962  -  EH  0988 _ 

QUALITY  ASSURANCE  COMMENTS: 

2CLFP4  recovery:  70.8%  Upper  Control  Limit:  101% 

Lower  Control  Limit:  51% 

Recovery  is  acceptable. 

13DBD4  recovery:  36.5%  Upper  Control  Limit:  108% 

Lower  Control  Limit:  52% 

Recovery  is  lower  than  previous  data.  The  value,  although  low, 
is  acceptable  by  the  square  root  of  3  test  of  acceptability.  The 
data  are  acceptable. 

DEPD4  recovery:  75.0%  Upper  Control  Limit:  127% 

Lower  Control  Limit:  61% 

Recovery  is  acceptable. 

DNOPD4  recovery:  58.8%  Upper  Control  Limit:  120% 

Lower  Control  Limit:  38% 

Recovery  is  acceptable. 


QUALITY  ASSURANCE 


■6 1 


DATE :  -<?<*' 


DATA C HEM 


QUALITY  ASSURANCE  P.fciVtEW 


A . D .  LITTLE 


USATHAMA  Method:  Semi-Volatiles _  /  Water  #  JJ3 _ 

Date  Analyzed:  4-14-88 

Field  Sample  #'s:  1065D,1066D,1079D,1080D,1081D _ 


DataChem  Sample  #'s:  EH 

1026  - 

EH  1030 

QUALITY  ASSURANCE  COMMENTS: 

2CLPD4  recovery:  65.8% 

Uppe  r 
Lower 

Control 

Control 

Limit: 
Limi t : 

101% 

51% 

Recovery  is  acceptable. 

13DBD4  recovery:  52.4% 

Upper 

Lower 

Control 

Control 

Limit* 

Limit: 

108% 

52% 

Recovery  is  acceptable. 

DEPD4  recovery:  78.3% 

Upper 

Lower 

Control 

Control 

Limi t : 
Limit : 

127% 

61% 

Recovery  is  acceptable. 

DNOPD4  recovery:  96.6% 

Upper 

Lower 

Control 

Control 

Li  mi t : 
Limit: 

120% 

38% 

Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


DATE: 


Avthag'&lsttfe 
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QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


AH****^**Htr***A#H*****H*#******#HA**HiMr*****H*******  iV  *  *  *  * 

* 

USATHAMA  Method:  Semi-Volatiles _ /  Water  #  JJ8 

Date  Analyzed:  4-19-88 _ 

Field  Sample  #'s:  11440,  11460,11560,11570,11580 _ 

DataChem  Sample  #'s: _ EH  1151  -  EH  1155 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  76.9% 

Uppe  r 

Control 

Limit: 

101% 

Lower 

Control 

Limit ; 

51% 

Recovery  is  acceptable. 

13DBD4  recovery:  76.4% 

Upper 

Control 

Limit : 

108% 

Lowe  r 

Control 

Limit : 

52% 

Recovery  is  acceptable. 

DEPD4  recovery:  76.2% 

Uppe  r 

Control 

Limi t : 

127% 

Lower 

Control 

Limi t : 

61% 

Recovery  is  acceptable. 

DN0PD4  recovery:  74.5% 

Upper 

Control 

Limi t : 

120% 

Lowe  r 

Control 

Limit: 

38% 

Recovery  is  acceptable. 


The  solid  portion  of  sample  EH  11^5  (1158D)  was  lost  in 
extraction,  therefore  no  soil  QC  results  are  noted  for  thi 
set . 

QUALITY  ASSURANCE:  _ DATE: 


HvthirP  little 


D-99 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi-Volatiles _ /  Water  #  JJ8 

Date  Analyzed:  4-25-88 _ 

Field  Sample  # * s : 1171D, 1173D, 1191D, 1193D, 1205D, 1206D, 1217D, 1219D 
DataChem  Sample  #'s:  EH  1195  -  EH  1202 _ 

QUALITY  ASSURANCE  COMMENTS: 

2CLPD4  recovery:  68.1%  Upper  Control  Limit:  101% 

Lower  Control  Limit:  51% 

Recovery  is  acceptable. 

13PBD4  recovery:  46.4%  Upper  Control  Limit: 

Lower  Control  Limit: 

Recovery  is  lower  than  previous  data,  but  falls 
performance  standards  of  13DBD4.  The  recovery, 
lower  than  previous  data,  is  acceptable. 

DEPD4  recovery:  86.9%  Upper  Control  Limit: 

Lower  Control  Limit: 

Recovery  is  acceptable. 

DNOPD4  recovery:  70.5%  Upper  Control  Limit:  120% 

Lower  Control  Limit:  38% 

Recovery  is  acceptable. 


108% 

52% 

within  the 
although 


127% 

61% 


ArthirDlittle 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method:  Semi-Volatiles _ /  Water  #  JJ8 _ 

Date  Analyzed:  4-26-88 _ 

Field  Sample  »  f  s  :  123 5D ,  1  236D ,  1 23  7D ,  3.250D ,  1 251D ,  1.239D _ 

DataChem  Sample  #»s:  EH  1217  -  EH  1222 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLFD4  recovery :  1 1 0 % 


Upper  Control  Limit:  lul% 
Lower  Control  Limit:  51% 


Although  recovery  is  slightly  higher  than  previous  data,  110% 
is  reasonable,  and  is  acceptable  recovery.  It  is  also  acceptable 
by  the  square  root  of  3  test  of  acceptability. 


13DBD4  recovery:  80.0% 


Upper  Control  Limit:  108% 
Lower  Control  Limit:  52% 


Recovery  is  acceptable. 
DEPD4  recovery :  113% 


Upper  Control  Limit:  127% 
Lower  Control  Limit:  61% 


Recovery  is  acceptable. 
DNOPD4  recovery:  83.7% 


Upper  Control  Limit:  120% 
Lower  Control  Limit:  38% 


Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


DATE :  S  ~  1  'tt 


Artful  D  Little 
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ATTACHMENT  E 


SURROGATE  RECOVERIES  (STANDARD  MATRIX)  IN  SEMI  VOLATILE 
ANALYSIS  OF  SOLID  SAMPLES  BY  DATACHEM 


JlithirD  Little 


D-102 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 


A.D.  LITTLE 


**************************************************************;*** 

USATHAMA  Method:  Semi-Volatiles _ /  Soil  #  L9 

Date  Analyzed:  10-26-87 

Field  Sample  #'s: _ 199B,  254B _ 

DataChem  Sample  #'s:  EG  2856,  EG  2864 _ _ 


QUALITY  ASSURANCE  COMMENTS: 
2CLPD4  recovery:  93.5% 

Recovery  is  acceptaLi 

13DBP4  recovery :  86.5% 

Recovery  is  acceptable. 

DEPD4  recovery :  95.7% 

Recovery  is  acceptable. 

DNOPP4  recovery :  81.0% 

Recovery  is  acceptable. 


Upper 

Lower 

Control 

Control 

Limit: 
Limi t : 

94% 

61% 

Upper 

Lower 

Control 

Control 

Limit : 
Limi t : 

88% 

59% 

Upper 

Lower 

Control 

Control 

Limit: 
Limit : 

102% 

73% 

Upper 
Lowe  r 

Cont  rol 
Control 

Limit: 

Limit: 

119% 

75% 

QUALITY  ASSURANCE: 


• - ~  DATE: 


AithirP  Little 


D-103 


DATACREM 

QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

**#*#*★*★*★*★&*★*★★★**★★**★★*★★*★★*★★★★★*★★★★*★★★**  ■'*★★★★★***★**★ 

USATHAMA  Method:  Semi-Volatiles 
Date  Analysed:  11-3-87 

Field  Sample  # '  s : _ _ 311B _ 

DataChem  Sample  It's:  EG  3006 


QUALITY  ASSURANCE  COMMENTS 
2CLPD4  recovery :  85.9% 

Recovery  is  acceptable. 

13DBD4  recovery:  77.9% 

Recovery  is  acceptable. 

DEPD4  recovery :  89.0% 

Recovery  is  acceptable. 

DNQPD4  recovery :  84.5% 

Recovery  is  acceptable. 


Upper  Control  Limit:  94% 
Lower  Control  Limit:  61% 


Upper  Control  Limit:  88% 
Lower  Control  Limit:  59% 


Upper  Control  Limit:  102% 
Lower  Control  Limit:  73% 


Upper  Control  Limit:  119% 
Lower  Control  Limit:  75% 


QUALITY  ASSURANCE: 


B 

Arthur  D  Little 
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D-104 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAMA  Method;  Semi -Vola t i  1  e s _ /  Soil  #  L9 

Date  Analyzed:  11-11-87 

Field  Sample  #'s: _ 356B _ 

DataChem  Sample  # '  s :  EG  3131 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  78.3% 
Recovery  is  acceptable. 
13DBD4  recovery:  71.6% 
Recovery  is  acceptable. 
DEPD4  recovery:  87.7% 
Recovery  is  acceptable. 
DNOPD4  recovery:  82.3% 
Recovery  is  acceptable. 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Upper  Control 
Lower  Control 


Limit:  94% 

Limit:  61% 


Limit:  88% 

Limit:  59% 


Limit:  102% 

Limit:  73% 


Limit:  119% 

Limit:  75% 


QUALITY  ASSURANCE 


DATE  : 


AvthirD  Little 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

ft**************************************************************** 

USATHAMA  Method:  Semi-Volati les _ /  Soil  #  L9 

Date  Analyzed:  11-18-87 

Field  Sample  #'s: _ 423B _ 

DataChem  Sample  #'s:  EG  3165 _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4 

recovery:  97.9* 

Upper 

Control 

Limit: 

94% 

Lower 

Control 

Limit: 

61* 

13DBD4 

recovery:  99.5* 

Upper 

Control 

Limit: 

88% 

Lower 

Control 

Limit: 

59* 

DEPD4 

recovery:  106.4* 

Upper 

Control 

Limit: 

102* 

Lower 

Control 

Limit : 

73* 

Recoveries  for  2CLPD4,  13DBD4,  and  DEPD4  were  slightly  higher 
than  previous  QC  recoveries.  No  data  values  are  statistical 
outliers.  The  recoveries,  only  slightly  higher  than  previous 
data,  are  acceptable. 


DNOPD4  recovery:  97.51  Upper  Control  Limit:  119* 

Lower  Control  Limit:  75* 

Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


DATE  :  / /(  ?  f 
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DATACHEM 


I 

I 

I 


fl 
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QUALITY  ASSURANCE  REVIEW 
A . D .  LITTLE 

USATHAMA  Method:  Semi-Volatiles _ /  Soil  tt  L9 

Date  Analyzed:  11-24-87 _ 

Field  Sample  #'s: _ 494B _ 

DataChem  Sample  f's:  EG  3241 _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLFD4  recovery:  71.8% 

Recovery  is  acceptable. 

Upper 

Lower 

Control 

Control 

Limi t : 
Limit : 

94% 

61% 

13DBD4  recovery:  78.6% 

Recovery  is  acceptable. 

Upper 

Lower 

Control 

Control 

Limit: 
Limit : 

88% 

59% 

DEPD4  recovery:  100.5% 

Recovery  is  acceptable. 

Upper 

Lower 

Control 

Control 

Limit  s 
Limit : 

102% 

73% 

DMOPD4  recovery:  93.2% 

Recovery  is  acceptable. 

Upper 
Lowe  r 

Control 

Control 

Limit : 
Limit: 

119% 

75% 

QUALITY  ASSURANCE 


>  7 


DATE; 


ArthirD  Little 


D  -107 


DATACHEM 


QUALITY  ASSURANCE  REVIEW 


A . D .  LITTLE 


USATHAMA  Method:  Semi-Volatiles 


/  Soil _  tt  L9 


Date  Analyzed:  12-8-87 
Field  Sample  #'a: _ 


556B 


DataChem  Sample  #'s:  EG  3298 


QUALITY  ASSURANCE  COMMENTS 
2CLPD4  recovery:  69.1% 


Recovery  is  acceptable. 


13DBD4  recovery :  59.4% 


Recovery  is  acceptable 


DEPD4  recovery:  89.5% 


Recovery  is  acceptable 


DNOPD4  recovery:  107.5% 


Recovery  is  acceptable. 


Upper  Control  Limit: 
Lower  Control  Limit: 


Upper  Control  Limit:  88% 
Lower  Control  Limit:  59% 


Upper  Control  Limit:  102% 
Lower  Control  Limit:  73% 


Upper  Control  Limit:  119% 
Lower  Control  Limit:  75% 


QUALITY  ASSURANCE 


:  f)  (  —  date  :  /  Hl/jJL 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

***************************************************************** 

USATHAMA  Method:  Semi-Volatiles _ /  Soil  »  L9 

Date  Analysed:  12-10-87 

Field  Sample  #fsr _ 616B _ _ 

DataChem  Sample  #'s:  EG  3354 _ _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery: 


13DBD4  recovery: 


DEPD4  recovery: 


54.1% 

Upper 

Lower 

Control 

Control 

Limit: 

Limit: 

94% 

61% 

47.4% 

Upper 

Lower 

Control 

Control 

Limit: 

Limit: 

884 

59% 

67.5% 

Upper 

Lower 

Control 

Control 

Limit: 

Limit: 

102% 

73% 

Recoveries  for  2CLPD4 ,  13DBD4,  and  DEPD4  were  slightly  lower 
than  previous  QC  recoveries.  No  data  values  are  statistical 
outliers  by  Dixon.  The  recoveries,  only  slightly  lower  than 
previous  data,  are  acceptable. 


DNOPD4  recovery:  100% 


Recovery  is  acceptable. 


Upper  Control  Limit:  119% 
Lower  Control  Limit:  75% 


QUALITY  ASSURANCE 


DATE 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

USATHAMA  Me t hod :  Semi-Volatiles _ /  Soil 

Date  Analyzed;  12-21-87 _ 

DataChem  Sample  #'s: _ EG  3428  (Solid) _ 


QUALITY  ASSURANCE  COMMENTS: 
2CLPD4  recovery :  65,4% 

Recovery  is  acceptable. 

13DBD4  recovery :  62.6% 

Recovery  is  acceptable. 

DEPD4  recovery :  82.9% 

Recovery  is  acceptable. 

DMOPD4  recovery ;  116% 


Upper 
Lowe  r 

Control 

Control 

Limit : 
Limit : 

94% 

61% 

Upper 

Lower 

Control 

Control 

Limi t : 
Limit : 

88% 

59% 

Upper 
Lowe  r 

Control 

Control 

Limi t : 
Limi t : 

102% 

73% 

Upper 
Lowe  r 

Control 

Control 

Limi t : 
Limit : 

119% 

75% 

Recovery  ir,  acceptable. 


QUALITY  ASSURANCE; 


DATE: 


ft _ L9 


/ 1  y  /<pp 
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DATACHRM 


QUALITY  ASSURANCE  REVIEW 
A , D .  LITTLE 

*>  *************  *!:*'*  Art  rt^^********************  ***********  •»  >V  w  *  *  #  *  tt  *  *  Hr 

U8ATHAKA  Method- _ Semi-Volatiles . . /  Soil  __  #  L9 

Da  t  e  Ana  I  y  ssed:  12 --22-  0?_ 

DataChem  Sample  t '  s : _ KG  3  530  (Solid) _ _ 


QUALITY  ASSURANCE  COMMENTS: 
2CLP p  4_  re  cove nry  65.3% 

Recovery  is  acceptable. 


Upper  Control  Limit:  94% 
Lower  Control  Limit:  61% 


13DBD4  recove  tjy  62.8% 


Recovery  is  acceptable, 


DE PD4  re c ov ery :  90.0% 


Recovery  is  acceptable, 


DNOPD4  recovery :  101% 


Recovery  is  acceptable, 


Upper  Control  Limit:  08% 
Lower  Control  Limit:  59% 


Upper  Control  Limit:  102% 
Lower  Control  Limit:  73% 


Upper  Control  Limit:  119% 
Lower  Control  Limit:  75% 


:  [)  \  . _ *  _ DATE: 


QUALITY  ASSURANCE 


D-lll 


DATACKEM 


QUALITY  ASSURANCE  REVIEW 


A . D .  LITTLE 


US  AT  HAM  A  Method;  SftMl -Volatile  s _ /  Soil  #  L9 _ 

Date  Analysed: 

Field  Sample  #  '  s : _ 194D _ 

DdtaChem  Sample  #'s:  EH  0086--S _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2C LPD 4  recovery :  8  3.7% 

Recovery  is  acceptable. 
1 3DBD4  recovery :  83.8% 

Recovery  is  acceptable. 
DEPD4  recovery :  81.5% 

Recovery  is  acceptable. 

DNOPD4  recovery :  1 2 0 % 


Upper 
Lowe  r 

Control 

Control 

Limit: 

Limit: 

94% 

61% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit: 

88% 

59% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit: 

102% 

73% 

Uppe  r 
Lowe  r 

Control 

Control 

Limit: 
Limit : 

119% 

75% 

Recovery  is  1%  above  the  upper  control  limit.  The  value  has  been 
tested  by  QA  and  is  not  a  Dixon  outlier.  The  data  is  acceptable. 
Future  analyses  of  this  analyte  will  be  monitored  closely  by  QA 
to  watch  for  a  trend. 


QUALITY  ASSURANCE: 


DATE:  }'  Is 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

ft*********************************************!*?***********#***#** 

USATHAMA  Method:  Semi-Volatiles  _ /  Soil  _  #  L9 

Date  Analyzed:  2-1-68 

Field  Sample  #'s: _ 257P _ _ 

DataChem  Sample  #*s:  EH  0156-S _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  67.8% 


Upper  Control  Limit:  94% 
Lower  Control  Limit:  61% 


Recovery  is  acceptable. 
13DBD4  recovery:  63.2% 


Upper  Control  Limit:  88% 
Lower  Control  Limit:  59% 


Recovery  is  acceptable. 
DEFD4  recovery:  75.3% 

Recovery  is  acceptable. 


Upper  Control  Limit:  102% 
Lower  Control  Limit:  73% 


PNOPD4  recovery :  1 2 4 % 


Upper  Control  Limit:  119% 
Lower  Control  Limit:  75% 


Recovery  is  5%  above  the  upper  control  limit.  The  value  has  been 
tested  by  QA  and  is  not  a  Dixon  outlier.  The  data  are 
acceptable . 


QUALITY  ASSURANCE 


DATE: 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

*****************************************************************  * 

USATHAMA  Method;  Semi-Volati les _ /  Soil  #  L9 

Date  Analyzed:  2-26-68 

Field  Sample  #'s: _ 458D _ 

DataChem  Sample  #'s:  EH  0347-S _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  97.8% 

Upper  Control 
Lower  Control 

Limit : 
Limi t : 

94% 

61% 

Recovery  is  slightly  highe 
a  Dixon  outlier.  97.8%  is 
acceptable . 

r  than  previous  data, 
reasonable  recovery. 

The 

The 

value  is 
data  are 

13DBD4  recovery:  82.9% 

Upper  Control 
Lower  Control 

Limit : 
Limi t : 

88% 

59% 

Recovery  is  acceptable. 

DEPD4  recovery:  103% 

Upper  Control 
Lower  Control 

Limit: 
Limi t : 

102% 

73% 

Recovery  is  1%  above  the  UCL  of  102%.  The  value 
outlier.  103%  is  reasonable  recovery.  The  data 

is  not  an 
are  acceptabl 

DNOPD4  recovery:  119% 

Upper  Control 
Lower  Control 

Limit: 

Limit: 

119% 

75% 

Recovery  is  acceptable. 


QUALITY  ASSURANCE 


DATE :  2  Iff' 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D,  LITTLE 


★  **★★★***★★★******★★★**  ★★★*★★*★**■**★*★**★***★★ 

USATHAMA  Method:  Semi-Volatiles _ /  Soil  #  L9 _ 

Date  Analyzed:  3-17-88 

Field  Sample  #'s: _  7  39D  ( S  ) _ 

DataChem  Sample  #'s:  EH  0795-S _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  73.0% 

Upper 

Control 

Limit : 

98% 

Lower 

Control 

Limit : 

68% 

Recovery  is  acceptable. 

13DBD4  recovery:  64.8% 

Upper 

Control 

Limit.: 

88% 

Lower 

Control 

Limit: 

59% 

Recovery  is  acceptable. 

DEPD4  recovery:  91.3% 

Upper 

Control 

Limi t : 

102% 

Lower 

Control 

Limit : 

73% 

Recovery  is  acceptable. 

DNOPD4  recovery:  102% 

Uppe  r 

Control 

Limi t : 

123% 

Lowe  r 

Control 

Limi t : 

72% 

Recovery  is  acceptable. 


QUALITY  ASSURANCE: 


DATE:  3“2  \  ~&tf 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A . 0 .  LITTLE 

USATHAMA  Method:  Serai-Volatiles _  /  Soil  t _ L9 _ 

Date  Analyzed:  3-23-88 _ 

Field  Sample  #  ’  s  : _ 817D  (  S  ) _ 

DataChem  Sample  IE's:  EH  0861-S _ _ _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  82.2% 

Recovery  is  acceptable. 
13DBD4  recovery :  77.0% 

Recovery  is  acceptable. 
DEPD4  recovery :  93.2% 

Recovery  is  acceptable. 


Upper 

Lower 

Control 

Control 

Limit: 
Limit : 

98% 

68% 

Uppe  r 
Lower 

Control 

Control 

Limit : 
Limit: 

88% 

59% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit : 

102% 

73% 

DNOPD4  recovery :  1 0 1 % 


Recovery  is  acceptable. 


Upper  Control  Limit:  123% 
Lower  Control  Limit:  72% 


QUALITY  ASSURANCE 


DATE:  S’*?0 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A .  D .  LITTLE 

USATHAMA  Method:  Serol-Volati les _ /  Soil # L9 _ 

Date  Analyzed:  4-13-88 _ 

Field  Sample  #'s: _ 1015D  (S) _ _ __ _ 

DataChem  Sample  tt ' s :  EH  098 4-S _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  54.6% 

Upper 

Lower 

Control 

Control 

Limi  t : 
Liiai  t : 

98% 

68% 

13DBD4  recovery:  52.7% 

Upper 

Lower 

Control 

Control 

Limit : 
Limit: 

88% 

59% 

Recoveries  of  2CLPD4  and  13DBD4 
data.  The  recoveries,  although 
within  the  performance  standards 
acceptable . 

are  slighly  lower  than  prev 
lower  than  previous  data,  a 
of  the  method.  The  data  a 

DEPD4  recovery:  80.6% 

Upper 

Lower 

Control 

Control 

Limit: 
Limit : 

102% 

73% 

Recovery  is  acceptable. 

DNOPD4  recovery:  108  % 

Uppe  r 
Lowe  r 

Control 

Control 

Limit : 
Limit: 

123% 

72% 

ious 

re 

re 


Recovery  is  acceptable. 


Otvh  r  rmy  n  e  ejTtn  |Mrw  « 


x?. 


-m.. 


DATE : 
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DiiiACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 


USATHAPlA  .Method;  Semi-Volatiles _ /  Soil  »  L9 

Date  Analyzed;  4-1-88 _ 

Field  Sample  #fs: _  904D  (S)  _ _ _ _ _ 

DataChera  Sample  #  5  a  ; _ EH  0692--S _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery ;  72.9% 


Upper  Control  Limit:  98% 
Lower  Control  Limit:  60% 


Recovery  is  acceptable. 
13DBD4  r-scovery:  68.9% 


Upper  Control  Limit:  88% 
Lower  Control  Limit:  59% 


Recovery  is  acceptable. 
DEPP4  recovery :  91.8% 

Recovery  is  acceptable. 


Upper  Control  Limit:  102% 
Lower  Control  Limit:  73% 


DNOPD4  recovery :  87.0% 


Recovery  is  acceptable. 


Upper  Control  Limit:  123% 
Lower  Control  Limit:  72% 


QUALITY  ASSURANCE 


-nr)^ 


PATE :  y/  */  t_ST_ 
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DATACHEM 


QUALITY  ASSURANCE  REVIEW 
A.D.  LITTLE 

★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★a****************************** 

USATHAMA  Method:  Semi-Volatiles  _ /  Soil  #  L9 

Date  Analyzed:  4-26-88 _ 

Field  Sample  #'s: _ 1239D  (  S  ) _ 

DataChem  Sample  #'s:  EH  1222-S _ 


QUALITY  ASSURANCE  COMMENTS: 


2CLPD4  recovery:  93.4% 
Recovery  is  acceptable. 


Upper  Control  Limit:  98% 
Lower  Control  Limit:  68% 


13DBD4  recovery:  90.4% 


Upper  Control  Limit:  88% 
Lower  Control  Limit:  59% 


Although  recovery  is  slightly  higher  than  previous  data,  90% 
recovery  is  acceptable. 

DEPD4  recovery:  99.9%  Upper  Control  Limit:  102% 

Lower  Control  Limit:  73% 

Recovery  is  acceptable. 


DNOPD4  recovery :  1 0 3 % 


Upper  Control  Limit:  123% 
Lower  Control  Limit:  72% 


Recovery  is  acceptable. 


QUALITY  ASSURANCE 


DATE  :  S'" 2  -Sf 
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ATTACHMENT  F 


■EXAMPLE  OF  DATA  OBTAINED  FOR  SURROGATE  RECOVERIES 

FROM  NATURAL  MATRICES  IN  SEMI  VOLATILE  ANALYSIS  BY  DATACHEM 

I 
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SURROGATE  PERCENT  RECOVERY  SUMMARY 


DataChem  Set  ID  S39  -00  7 l 


Samp  1 e  No . 

2CLFP4 

1 5DED4 

DEPD4 

DN0PD4 

QCMB-  H20 

101  . 

86 .  ** 

72.  1 

QCMB-  SOIL 

82.  9 

103. 

1  19. 

EH0340 

86 . 8 

70.9 

64.6 

79. 2 

EH0  2-4  1 

94.7 

6  0.3 

52,  6 

67.0 

EH0344 

60.6 

46.3 

.  5 

40  .  1 

EH0345 

80.  3 

66.  1 

79. 2 

79.  9 

EH0346 

95.4 

72. 7 

83.9 

94.  2 

EH0347-  F* 

94.  2 

68.  2 

73.9 

80.  3 

EH0347- 

93.0 

80.6 

106. 

140  . 

EH0348 

6  3.8 

5  0.7 

45. 5 

36.  3 

Abbreviations 

1 C L  P  D  u  1 - c  h i o  r o  phenol  - T 1  a 

1EDFD**  1 . 3 -d  i  oho r  obenze  r'.e -Da 
PE  PDA  d  i  e  t  hy  1  ph  t  ha  i  a  t  e~P4 

DNQPD4  di-n-octv  Iphtha  lane-L1**  • 

QCMB  is  the  abbreviation  for  the  QC  method  blank. 

*  f  - 
^  S  -  Solui 
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METHODOLOGY 


The  method  employed  in  this  analysis  is  based  upon  standard 
EPA  methods  for  which  DataChem  has  been  certified  by  the  United 
States  Army  Toxic  and  Hazardous  Materials  Agency  (USATHAMA). 
Following  method  JJ8  for  water  samples,  a  measured  volume  of 
water,  800  milliliters,  is  serially  extracted  with  methylene 
chloride  using  a  separatory  funnel.  The  methylene  chloride 
extract  is  dried,  concentrated  to  a  volume  of  1  mL,  and  analyzed 
by  GC/MS.  Qualitative  identification  of  the  parameters  in  the 
extract  is  performed  using  the  retention  time  and  the  relative 
abundance  of  characteristic  masses  (m/z)  (aminimum  of  three 
messes).  Quantitative  analysis  is  performed  using  the  internal 
standard  technique  with  a  single  character i s i t ic  mass  (m/z). 

The  internal  standard  procedure  requires  addition  of  an 
internal  standard ( D10  phenanthrene )  to  each  sample  just  prior  to 
analysis,  spiked  at  50  ug/mL  by  the  addition  of  10uL  of  a  stock 
solution.  The  internal  standard  is  an  i sotope- 1 abe 1 ed  analogue 
of  an  EPA  priority  pollutant.  I sotope- 1 abe 1 ed  internal  standards 
have  tne  obvious  advantage  in  MS  analysis  of  behaving  much  the 
same  chromatographi ca 1 1 y  as  their  neutral  analog  yet  having  a 
different  mass  spectra.  Even  when  coelution  occurs  they  can 
easily  oe  distinguished  from  their  undeuterated  counterparts  and 
thus  do  not  interfere  with  the  qualitative  analysis. 
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METHODOLOGY 


The  method  employed  in  this  analysis  fo*'  the  solid  portion 
of  sample  EH0347  which  was  a  watery  sludga  is  based  upon  standard 
EPA  methods  for  which  DataChem  has  been  certified  by  the  United 
States  Army  Toxic  and  Hazardous  Materials  Agency  (USATHAMA). 
Sample  preparation  was  performed  following  Method  L9  involving 
soxhlet  extration  of  each  solid  sample.  The  methylene  chloride 
extract  is  dried,  concentrated  to  a  volume  of  1  mL,  and  analyzed 
by  GC/MS.  Qualitative  identification  of  the  parameters  in  the 
extract  is  performed  using  the  retention  time  and  the  relative 
abundance  of  characteristic  masses  (m/z)  (a  minimum  of  three 
masses).  Quantitative  analysis  is  performed  using  the  internal 
standard  technique  with  a  single  characteristic  mass  (m/z). 

The  internal  standard  procedure  requires  addition  of  an 
internal  standard  (D10  Phenanthrene)  to  each  sample  just  prior  to 
analysis,  spiked  at  50  ug/mL  by  the  addition  of  10  uL  of  a  stock 
solution.  The  internal  standard  is  an  i sotope- 1 abe 1 ed 
(deuterated)  analogue  of  an  EPA  priority  pollutant.  Isotope- 
labeled  internal  standards  have  the  obvious  advantage  in  MS 
analysis  of  behaving  much  the  same  chroma  tog raph i ca 1  1 y  as  their 
neutral  analog  yet  having  a  different  mass  spectra.  Even  when 
coelution  occurs  they  can  easily  bfe  distinguished  from  their 
undeuter ated  counterparts  and  thus  do  not  interfere  with  the 
qualitative  analysis. 
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ATTACHMENT  G 

EXAMPLE  OF  QUALITY  CONTROL  DATA  (STANDARD  MATRIX  SPIKES) 
FOR  NITRATE  PLUS  NITRITE  (N)  ANALYSIS  BY  DATACKEM 
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DATACHEM 


QUALITY  ASSURANCE  HE VIEW 
A.D.  LITTLE 


**********  A********-********************************  ************** 


USATHAMA  Method: _ Nitrate _  /  water  ___  #  __ll8 

Date  Analyzed:  10/1 5/S 7 _ 

Field  Samole  # r s :  163B  -  1718,  174B,  173B _  _ 

DataChero  Sample  #cs: _ £02703  -  E02711,  SG2714  -  EG2715 


QUALITY  ASSURANCE  COMMENTS: 
Nitrate  recovery : 


Low  Spike: 

105% 

Upper 

Control 

Limit: 

114% 

Lower 

Control 

Limit : 

88% 

High  Spike 

Mean:  101% 

Upper 

Control 

Limit : 

112% 

Lowe  c 

Control 

Limit : 

87% 

Recoveries  for  both  low 

and  high 

spike  QC‘s  are 

acceptable 

QUALITY  ASSURANCE 
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ATTACHMENT  H 


OATACHEM 


LETTER  REGARDING  CONTROL  CHARTS 
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DataChem 

August  24,  1988 
Refer  to:  88PM332 


Arthur  D.  Little,  Inc. 

20  Acorn  Park 
Cambridge,  MA  02140 

Atten:  Itamar  Bodek,  Ph.D. 


Dear  Dr.  Bodek 

This  letter  is  being  writing  as  per  your  request  in 
our  telephone  conversation  on  Thursday,  August  25,  1988. 

DataChem  is  providing  A. D .  Little  with  USATHAMA 
control  charts  for  the  same  Analytes  and  time  period  that  the 
A.D.  Little  samples  were  analyzed  in.  These  control  charts 
do  not  contain  A.D.  Little  data  however  DataChem  did  evaluate 
each  A.D.  Little  data  point  by  the  same  criteria  as  USATHAMA 
data  points  to  ensure  that  they  were  in  control.  This  was 
done  one  point  at  a  time  so  that  it  would  not  affect  the 
USATHAMA  data  base  by  using  non-USATHAMA  data. 

DataChem  has  also  provided  A.D.  Little  with  a  QC 
statement  that  explains  the  evaluation  of  each  point  made  by 
Quality  Assurance.  This  statement  is  signed  and  dated  by  the 
DataChem  QA  Manager. 

DataChem  would  like  to  apologize  for  any  inconvenience 
that  has  been  experienced  by  A.D.  Little  and  would  look 
forward  to  serving  you  in  the  future. 


Sincerely, 

aT  Brent  Torgensen 
Project  Manager 
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960  West  LeVoy  Drive 
Salt  Lake  City.  Utah  ;>4t23 
801  266-7700 
FAX  801  268-9992 
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